SPECI FI CATI ON PCLYAM DE RESI N COVPOSI TION 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to a polyam de resin conposition, and
nore specifically, to a polyam de resin conposition including a

pol yam de resin containing a p-xylylenediamne unit and a |i near

al i phatic dicarboxylic acid unit i 18 10 carbon atons as
maj or conponents and a specific a%%?ﬂggrlg@ iller. BACKGROUND ART

[ 0002] An aliphatic polyamde typified by nylon 6 or nylon 66 has
excel | edeiE@Rﬁ/ﬁHEeﬁEéﬁ\%ﬁM?és NP esistance, chemical resistance,
rigidity, abrasion resistance, and noldability, and hence is used for
a variety of applications as an engineering plastic. However, the

al i phat i qhahMaTA feTEppknown to have probl ems such as heat resistance
in an application such as an autonotive part where the polyamde is
exposed {@0M]hi gh tenperature, and | ow di nensional stability due to
wat er absorpti i 0L : . D%ﬂ% d e
heat resi stz_incgiﬂ'f3 g%%eggh%%rgf&ggéyg@sgoggﬁg}{}fgm&&ﬁ%g}]c a ?g&gé?}(gﬁﬁogépart
appl i cat isperifieallygtona pelyamide 10 sompesibing insdyding @ pplyaandagsioraoniajeing a

part apph'—y&ﬂ&l!ef?éh'%“!é A0 AhRGH 51%}91%&10%%%23& FH@ﬁﬁmit‘H}v FRone
room and 1t"1s difficult to use the conventional aliphati

pol ya#i dearbppatasorsanajor componsaéandessneediciamnayay ef o fllar- pol yani de
excell ent intheat resistance, dinensional stability, and mechani cal
properties. 25ln addition, the aliphatic polyam de not only has

excel | enBABPFGRQIMNPARTt ance but al so hardly causes burning even in
an unl ubrpmpted state. Further, the aliphatic polyam de generates
little noises and js excellent in lightweight property and _corrosian

resi stance as e aliphaigipofapaide; typidred &y nybensd pinden § kgs prgellentiepertes

a beasi NguclPasdRAL restdAds bhemidu 2&:dtancd, ASLtEr abraiéh fosfiice, @hdihidability,
ot her hand, _ in the cafge where t he 30conventional aliphatic ﬁol yam %;
i s used ARUBENCY iSBIRI T B SAAFEYIO5 APRIGAIENHASAR $NEREETBA PlastieonHPWEYHs|

gener at edlipladtici pdty-@agde & kRIREoaaVE rabiénd Qichrak htataBsbtah@aih MmappREation
melting-as well as S|tgn|f|caﬂt rasi on, which kesiﬁi}dlfflcult t.o
cont i nue SYASAIANRPLIYG RAGVIeRS POy BIdsdy eXposed Lo & Bighdrpperadire, and

aLi pha{! %\@ahﬂamhcd@l ﬁﬂlﬁigfﬂ?ﬁﬁtoaﬁﬁbﬂm&ﬁﬁﬂﬁ] ﬁﬂ@d}@l euldl?_@nf&eﬂ‘@%e@fsf _
absorptiqgn and s reductions in mechanjcal 'properties, and it is
S0 Tl B qniBF Db e e i e ESE hhiy S BC patt oot
such der’raplﬁlii:,atibﬂﬂlaﬁiﬁg h?utfﬁ&aljll;nogﬁt taﬂmlmg'yr@grih ag aploasitive paft apFlication such
sem - aromat i ol yam de cal | ed. 6T pol yam de I C as, a nelting

o i ahet SRR ot s i BleaRals md P Sl B TRl S -
pol yam deorventieshl atipiatle-fodyamidd] aTherefaradt bastteer dbdited tbeleaclbpaas a
maj or conponen ) fo xanpl e, Pat ent nt 1). wever, the
Dol yan aBopaT s A SF et af hed AR SR ERpoa DN A weatiEef rovities.
mel t25hg poi nt bf adaliide, tiB/dlHphatiogohyamid: wanbt hdsexuabot abtasiah rysistance
because | t | di ng needs .to be carri ou at eragur ual
voCor b Rsd Rt A%BR ipihg ol SO0 it Biftedtiad (FIREE N RftpfieS
act ual upelyamilepgenemtdsdittle aopkd fnal is exeadiedt indightyweighropenty end ddirdsiom
like is I [ized ut 30 40 | % r s .pol yani de
hevi g ar SRREas ARl e i oteh [ia P IRLI A QLARSHBRAE R 40

t oI 320_Cdb1mih;h spacen, & rehipe rad arcemr a@etlmmﬂliréamhligﬂlmuaﬂlemlae of the
poly : > - C rer i 0 e . )
Pour & o Somvontional aBbEdeRRMARTEid Rl uffern scdelcUobhSRTARRE MenYficlon ie
| ead to bovwembngygknaatedyast mictdageal temperaatre daath fictibhaliweht causes melting as
crystall] I . i.cal I

cutn s VERSRARANERadBn MR ks RO Yo AINRLER s BHORSCIQEP
hi gh t enpetiabur Moaew er,dhe cadenbonal aliphatjprppdyrnide uhgergess ddinicovenald
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35 required to improve the problems.




30 conpared with the 6T polyam de which is the sem -aromatic

pol yam de and is put to practical use. However, as is the case with

t he above-nenti oned problens, it was inpossible to solve problens
such as | owered physical properties due to copol ynerization and
l'ower ed nBh@3)fl owability due to the aromatic dicarboxylic acid used
as a mgj or conponent. 35 CI TATI ON_ LI ST PATENT LI TERATURE [0005]

[ Pat ent Docunerf oxer §pmset sush slomandss these inisehos AReREinsFringpisgte, APPalg

[ Pat ent Bl odft highded BifabiGthdY of
Lk, SRl ST B st ORI o

I
be sol vedhbgorvratipialehenids et sasfpipsa P%lyﬁméﬂﬁ feamed pbl 9&}%5@6(\9 ing and
conposi t itgRpRkaRE h@dks h%d}éw&in‘;;ﬂﬂneﬂtr Be b Wmaaaﬁt D%@ﬁmé@tsll)s'[ ance,

mechani cal properties, | ow water absorbab dity

stabilit ﬁovi%"ﬁﬁdbﬁéialyﬁ?’b‘lﬂ fopmed 0 L odkppas ”591“? ioad @éﬁﬂﬁ %@ﬁ%ﬁ Bn is
to provi Cﬁ@elﬁn@?bﬁﬁ@ﬁf sout 8309T, GaABeARdd dadRoBC@el @&ﬁlalﬂjﬂbédaluﬁé Aglt molding
property as, we

in ph si cal propert heat, resi,stance,
mechani cdieedt g qafré%‘{qo‘-gﬂ% a ML BRUrg ¢dpa @d’f&‘fg EP?MEMI%F%W]
The i nVeﬁéIﬁpéraﬁfret MEnRERSE M attONARE] Alipidave], mgﬂthblné &418) NEapirbIladﬂaﬁﬁ or

and a e hayve found i n conposi tion al ned by
bl endPng the Bt CPEISTBAAS S0 $0 11 49 HeRvedo SEARTH BUYPOIRIGHE &

di am ne Qﬁm@@m t6 aetfievdd MGltrppoin Rnedisaboe 239 ta3pejOwhishiipanent
and a di carboxylic acid conponent .contajnin Ilnear al i phatic

25di car b&?‘???r@}/”éﬁf@gﬁgwﬁﬁr@est%?t‘i% ué%\f’g B@HE %s a mj or conponent
is excelbl ent Ib rsjmhmspagineﬂmfwrdﬂaethlrawohlpaﬁemﬁa‘a fowsh sdrapaent is(nfzfectn(;e
wat er a a| [ em cal, resistan nmechani.cal _ pr rties, an
G rrons ol eveee el gy eh T R AR G IO Rer i gl SR

i nvensi orﬁﬂaatt@smﬂﬁzaubmﬂt:@ee i At enssulte nst ardy eBysicuh grapertéesrseshubs righlaye

I f t.th d ' '
ol yam ddne b bt ge g Feh ot A SR B SRRy TS ol TOLAAE vt aso
p- xyl yl eneddaniivite neey tee lowjered duertp elhaghtiandl amdidisg bty i Burtieirdhe
t t.qi t .
R e s e
a speci f ireteatibn.d llmmmrdarsblvcanchrpmbimm 1@1@5 bsérampogedsthatdhﬂgrqbﬂmamy
d h
rverd) o PRy S by e BREs AU SRRRSS, Gt o or R« BRIl B
pol yani d@amniemmpusﬂlblpomnm’dmﬁ faioxgmple, Balepbiipciangiy 2 cod bl nTlmg can
di I
cham e, Y01 OB QTR TORE 0l ofihod LIS BFy Whehica
al i phati o‘e:dst@mdn@!xﬁydmmenammdl yehilityrero iiney fiécien in gomarcwssn atons; and a
filler (B ereln the pol yam de (A) conprises a pol yam de 5 havi ng

a phosph rus aton100ncentrat|on of 50 to 1,000 ppmand a Yl val ue of
10 oR5l ess in a\cwhigh melfingpeint polyewidd ethercher dedepalyamidg) Bere Irs@sen

and a Corﬂrgéiﬁgsgtd sEAE atdrﬁdtﬁ;poﬁ)@mlﬁé whikl 1@%%@@?? § n¥tufBSS1 9’1 ! h

respect to T2]

pol yani demélgadhmnmmé ﬁtm@thyl bﬁrﬁﬂta@FplWQ%n%alﬁbI thadicaayd @dris aiﬂIﬁ%%,T a
di am ne ;H&I% n'ua '(éé@'f%g e dﬂg'ﬁ@t% [%Hu%éﬂft 4)’;1 er&Vd”JYbﬁ%ﬁicﬁrHa@%}H idr

and a di acl hit I ncl nmol % or "nore of a Ijnear

al i phat i ccrmt@lam&zwteeaaeﬂlwr ﬁﬁﬂltcrhsi@lnhﬁglcel degreeg apch |y wateAbsorhability
fi brags fdohig%fed(mﬂ thea@ld pély &ﬁidecmhlemg &e@e&QmM%rp%mnm@amsy;ﬁm(de

(A) conprises a pol aV|ng a phosphorus aton1concen{rat|on of
50 to 1, Quectisphvsend WIqu’I/éF ifcthecasegvigh theabovementionedprofonse iakase

test in g 955@@1@@@8&'\(5 BroblendsuchQn lo@&@dﬁhﬁﬁéﬁl%‘%p&ﬁest&i@ th1 br ous

filler (B1 a content of the solid ubrlcant(C3 are.5 %
15parts Wpﬁ]élwf@ﬁ@msaftdobﬁ@r%’dpﬁlé figyahdidy du¢ kstpe erqmiadioydic ?WICe%CHE

to 100 pafsks ad¥ MEeScofipohb@. pol yam de (A). [3] A nol ded
artl%%e conpri si ng the pol yam de resin conposition according to the



[ 0009] The pol yam de resin conposition for a nolding materi al

of the present invention is excellent in a variety of physical
properties such as heat resistance, nechanical properties (nmechanical
strength, toughness, and inpact resistance), |ow water

25absor balyid,i nol dability, and can be nolded into a shape of a
film a 3ﬁgggﬁxgiﬁgﬁ{ube and suitably used in a variety of industries
and i NduSATENTAATERSIIEMB! d products. Specifically, the resin
conpositiggbﬁan be suitably used in a variety of electronic parts and
surface-#n nted conponents required to have high heat resistance and
di mensi onal acdBatentyDoxwednk 1 andP A1 1$83B0 ded articles required to have
a high crystal Iy i #ﬁ; a hy i nal crystallization degree,
and IEM/mater E%%@%%%i |t$?]a%§%ngg??%%y of parts used under

hi gh-t enper at ulBatewtddoquoeens 3 AndP Betiddéthed t o have heat -resi st ant
performance an Pgtg&iﬁé%m@gghmg_mﬁ tonotive headlight reflector
and engi ne room parts. Further, the polyam de resin conposition of
the present invention is excellent also in sliding property and hence

can be S@UMMHRYWINVE%IT‘I@N ety of sliding conponents such as a
beari ng, 3bgear bush, a spacer, a roller, and a cam

a a
DESCR PTIGCTERIGAVRBBIBIES [ 0010] A pol yanmi de resin conposition of
t he presT@@O@]nvent ion includes a polyan de 5(A) containing a diam ne
unit and a dicarboxylic acid unit and a filler (B) described bel ow.
Here, the di amAnbrt)hf%m tor ey sl eedi by the pEsent invRMiondhfa Pr@Eide el Yangide gesin

raw mat efghay oﬂlié%ﬂ?ell%ﬁﬁﬂ%?ﬁhal ﬁHﬂerﬁQ@s&h%@h@ﬁ&&i&tﬁn&?hﬁchléﬂii&alr efers
to a constituent unit derivéed froma_ raw naterial dicarboxylic acid
conponenProRepeess jov yatepabspababidly mmddmeasigpplyptabilife. (A) contains the
diampge unit i pGbufy BEbbIén IPbIafbedBY tietre@nPinvidtioH 8RS FtAMNEpMPhhide
and the dicarboxylic acid unit_including 70 nol % or nore of a 1inear
al i phati Eeséf_? E‘&F‘B‘?ﬂ%q ‘EXC_&H?IE 1%ﬁ¥1§1nﬂmﬂ?&yést"_ff’llﬁ§ lﬁﬁhwﬁlﬂ@?ﬁws‘ﬁﬁ’é}l as
p- xyl yl engsliraditagee! Rickhdnicdl Reopdhiadtl AR Mbidabilgy.cont ai ned at a
concentration 15 of preferably 80 nol % or nore, nore preferably 90
nol % or nore, nost preferably 100 nol % The linear aliphatic

di car boxgiOIUEONI TOPROBREMIg 6 to 18 carbon atons in the

di Cﬁ%mx ¢doﬁ&)aci d unit is contained at a concentration of preferably
80 % re, nore preferably 90 nol % or nore, nost preferably 100
rr;)l % d[ 0012] ZGTEB(h\&ﬁioy@ﬁfttﬂe gféébnt%i%ﬂerb?&%ﬁf&hﬁﬂé ilh?!nsml Mfiailqumgab on
of a diam ne co nent i ncl udi.n ol % or . mor.e - X epedi ani n
and a di CHPBOReOUEoY (B AISHRRPMPROFAR PRI THoTsaERE frohesiing amount of
| i near ahiffileain £ pdliyaaideoioythed ofig didntiay tdigpéhehdcdiBaifmiionylglepddiamine as
[ 0013] 25The di am ne conponent as.a raw material aof.the.pol i de (A
ol utles RETIRLTTRSRER S G cap oS is el P POk SR bis B Rb HATS

pr ef 2§ abldjcaf®xgpiit %6idhaning, tortBraaramedftemabs ¥ ngorrmohiioaentivessellent in
particul arl referably 100 | % . \WWhen the concentration of the.
byl v AR PRrer RS e i A R e LG RID L DS PIG A aTse:
nore, a pokhantderdperties, abt dinradioaxlhtdiility. a Mwrgbvargtht iimgnpas of thend

high crystal li.nity 30and can.he suitably used for a varigt f

hoal'i Co PRl drliod A80E na B0 AR SRR ulFES ahif s okl Bivk e found
chem cal onethatst polganidendsit kempositomndidhaviinded opolpahale fahset bbidilairtiye
[f t c ratj f p- | enedi am ne in the di am.ne conponent .
Lot G SOFEREELL AR il SRERAER Pl cbiBoRk ThAS AOPRARERbeia
obt ai nedctnaponcntverrdainfrext lines pkplraticali cardoxghie mctldiavirast st Hheabametoms as
i ncrease e Ll 4] : . meterial .. .

i am ne. SEBorConfRREIOR Shodte fostuk Bteland 2 specitic sOlid ARG Rainrain
but not batisfaceatyisbdingrprepartyhavien aundérdrigindoasiiand hagh-dpeéd lsonditiess. ani ne,

1, 6- hex {am ne, 1, 8-octanedi am ne, 1, 10-decanedi am ne,
1, 12- dodecanedi am ne, 2- nethyl-1, 5- pent anedi am ne,
35 The present invention relates to the following items [1] to [3].



The di carboxylic acid conponent as a raw material of the pol yam de
(A) includes the linear aliphatic dicarboxylic acid having 6 to 18
carbon atons at a concentration of 70 nol % or nore, preferably 80
nol % or nore, nore preferably 90 nol % or nore, particularly

preferably 100 pp I dA r@@éﬁﬁ@e fRm &ﬁﬂﬁfsmdnakérﬁﬁnﬂﬁg tmwarﬂﬂ@ A}@@ﬁtbﬁh@% ’
I %

di carboxylic a Vi n to 18 ‘carbon ato %'a uste 0.70
or nore, daalw@pgaamlwéu@@g 38 Voo EEr i by S o ByiRg Uik a § ficarboxylic

processi pgiq Mlﬁacﬁlaﬁq%tﬁi bR bv mo@é‘@f b ﬁﬁémhﬁhatﬁhﬁ@a&a&mﬁ a%ﬂﬂuﬁaﬁa\bﬂg 6
suitably used for a variety of 1p |cat|onsa yam de excelle
5 e fRE

in heat rteddsadenatonsapd éaiﬂefé% heran thepplyg QBB 3 RYYa a

di mensi onalin %taqmols%ﬁdf-us Atbmt élﬁcérﬁf&iﬁﬂtdf%lt@fl (r@b ppheard N¥AR alkiofhBlor Cess
di carboxylic acid 20 having 6 to 18 carh

8 in the di ﬁgﬁ% ﬁ
aci d conpeAcator diideenes tastiR A aREdiCe it USriedd 03 me 2oniest of theralel (BY is
pol yani dq tb@obgaaﬁbbyhﬁheg withSed fRoefoerhnRits byesiss bl fiepol gigide A).

resi stance di ng .processabil{ty. [0016] Exanpl es %f t he | i near

al i phatic di cal Do ol amids EeSHLRATRPSHIG CABPUSRE GHPUY BRIZC A8 SIS b e
adi pi ¢ agfigninRiuiRlih@udial d0 nse1Des Iﬁoﬁﬁiﬂh p-a l@leﬁbﬁlaﬁﬁmﬁums&hﬁ@ﬁmaﬂmmgﬂlc

undecanedi oi ¢ .aci d,.. do dioic a anedi oi ¢ .aci

t et r dBec ARKlmit ackiding %daa%é?é@&ﬁ%af pfipear Iaﬁ %‘ﬁcaﬁﬁ%%&ca&h%m%%‘“ng 6
acid. O tbheeasboReIeY: agibrbss Aller (BAF an@raesoaanamcadt(t:n anmarlam the polyamide
consi sting_of azel aic aci sebaci

o A i d ndecoane %bgglgﬁﬁﬂ ppm
dodecanedPdCemaEses 2 RAlPREE hAKRE SR Oé'?%?‘ PEFORFE ]6’56}
and/ or azg@fai¥l athdof 1000r38sstina mehmenee Rt 1ala|cpzh'ahnae wiitle JaIISbIéXMIOIS;:and

aci d haV|n 5 or.le r ns, i s used, r.box i as
2°) ow e PrsAEDSt e T T PLERT hgorlERe BT ERIERO e B fof
out filsompahe by e@et hed5 3y SO eantsiby s, péﬂp}tcm)mﬂﬁ nveidt respect atdl parss byomass
change a action I rati o between the diam ne and the

di car boxﬁf%% %‘E}Vﬂnﬁé&l ting in | ow nmechanical properties and thernal
stability of a [b]oAyﬁodﬂetEaﬂtmlebeompnangﬂmb pdVeanidhirésn compodigore agerding to
35wher e | i phati.c dicar acid having 19 or nore carbon atons
is used, %{;%gbor%aﬁlem}oélgﬁhétfmﬁgix Qﬁnot be obtai ned because the nelting
poi nt of the polyamde is significantly lowered. [0017] A raw

i carBoxyt P PO ERG Y s BYBNIION, e ey b exermpl i 11 e

by, but néo0d]i mted to, malonic acid, succinic acid, 2-nethyladipic

G et byl gl ut ar (oCga i Age fsisfodndls WE??@%@FW@*@ offadpregent invention
acid, 1, 3sexqetienipentaneti efarttysxyl prcpq@ﬁ@lsuct a8 -hegtaiesIhlen e aefic g@m%xyl ic
acid, 1, roﬁéf%%@@?&gﬁ@gél%gﬁg%ﬁy oughsh dmdli 9&%9&&5&@%@ »water

terepht h t enedi car xyI I Cc acl
1, 5- Aaphtabadrbaletiiy andbmo}dabdltacardl can be mpldphiniarchent efzr oy shectaer @,

2,17~ nap%g@%] lgrrlggd(?/ﬂ é@al‘?&%gf uﬁhsﬁ‘le@aﬁ& Mﬁs&ﬁ?é&?ﬁo&@ﬁ’é‘lg]products
A | act am suc as c-caprol actam [ aur ol act am or an al i phati C

ani nocar tﬂmyiﬁcallmh@r@gt@t@@setrﬁweéﬁrsmt@blwﬁ@i iBra warichoohelgetrgias parts
aci d can a?lh%ﬁrfﬁ(?e 43 Htea%oﬁa %éelﬁé)féah}fgﬁd Ka%lh@@ GOPQeMHce 288 dimensional

constructing the po he™ di am ne conFonents and

the di cardsoxyry,cmedi a@dé@ﬁp@@iém ért!@éeswwgreééo Javes higbrerpital{iggion gl At
| nveng Of}hgﬁ fiRALcriARBLARG: ddoRR1 3d ﬁws{a}ﬁ{ek aB4HbHM L9 ardl m)méty Bspa@@ded

conmpound ving reactivity W.th a term nal am no group

L
t er ni nal @dﬁb@gb’rte@a@ﬂ@%Foﬁ%@fﬁ@‘?éﬁﬁl%teﬁ@ hpye %ﬁﬂ&é%?l%@l@#ﬁ%%éﬂd

wei ght ”q{j%fﬁt lsublPard Bﬁoxﬂ@hy@ﬁéﬂﬁ@ﬁ%ﬂ@&opﬁnd él%n%)ﬂobﬁﬂpfﬂﬁ; ( ABurther, the
Exanpl es ie compound whi ch_can ed inclu

limted tROLyaRNAP K @W%&?Pf@eﬁépﬁt@ﬂé%e% s@éﬂﬁﬂdﬂéélaalg property

propi oni Gnadefee @d-ﬁtﬁgéu?ta@l‘ff'tged i) %r'l&y JEEKHing @&hﬁd}ﬁ‘en@&élﬂh aapexting a
acid, lauric acid, tridecylic acid, nyristic acid, palmtic acid,
'35  gear, a bush, a spacer, aroller and a cam.



[ 0021] A phosphorus at om cont ai ni ng conpound is preferably
added to a system of pol ycondensation of the polyam de (A) as an

anti oxi dant for preventing coloring of the polyam de due to a

catal yst for the pol ycondensation reaction and oxygen present in the
5 pol ycondensation system Exanples of the phosphorus atom contai ni ng
conpound i nclude al kaline earth netal salts of hypophosphorous acid,
al kal i mMBRESCRHTONOFHMBphHIMENTSCIi d, al kaline earth nmetal salts of
phosphor(wﬁmjci d, alkali netal salts of phosphoric acid, alkaline
earth netal salts of phosphoric acid, alkali netal salts of

pyr ophosphor i ¢ Aapolgamalckasin cempasitin d0thegiredentlvesticof inplgaddg)hp@lphmidec
aci d, aI |

ot al Seald cofEinde £ ek ConHIOPRERRHE ALyl AEY el ] A8:H0
may i ncl llodhwcalIdcremhhylpmmhgslphmfers tmgmastltumthyldd@hascﬂ)ﬁnnm rayothiatemal
phosphi t i 0 et m
hydrogen%p o@%ﬁ?‘?ﬂgw‘%ﬁ %l E[lr%?g osp #’ﬁc acB ?{efr‘%ﬁ]tggr oggﬂri]thp tos(E.)l[h(|f[aet§1<§a(llxlII
magnesi urrqyh e sphimageriakhdipagdwixylic hg‘/ldrcog@nngﬁosphl te, cal ci um phosphite,
cal ci um E Y61 ggen phosphi te, sodi um phosphate, di sodi um hydrogen
phosphat di um di hydr ogen phosphat e, potassi um phosphat e,

di poﬂﬁssﬁﬁ’@iﬁ%d@(y‘é}? phosphat e, potassi um di hydrogen phosphat e,

magnesi um phos r S -
di hydr ogen pho?ﬂﬁ;ﬁgaﬂh Hco gﬁﬁ;‘tﬁg dﬁﬂﬁﬂeﬁﬂﬁml m@ d reofap

osphate, dicalcium Bz
phosphat &y!bencaiamne iny nd theiombmphiateid wiit mei z&i@a o1 it D& um
hydr ogen jipBasiahée dkhx%k#!'fﬂ é@l&‘ﬁﬁ"t H%Hg BROIBRAfon 28R UM
pyrophosphat e, potassi um({) hat e, magnesi um pyrophosphat e,
cal ci um pyr ophd&pmatxdyleng ﬁnwmuwrlaﬁwo@awmeeunlslé@pm%taé@ﬁ@wﬁa@@on

pot agsi Uy PRIrGRNYFNELB, of‘ﬁﬂﬂ@%ﬁd%@lpf@&ﬁ@ 8198 or GRE Bt preferably 100
nmet aphosphat e, |ithium metaphdsphate m xtures thereof 25 Of

those, prd % r dhedhsacalinhptindicorhophios prid vait harigadsiods RiseespH e,

cal ci um ﬂt@s&ﬂlyh@amaainw 15 B AHED SN cAHIRBIPA drfof RORrbB) 80 HIBIH di‘)ﬁ‘i’dr@%
phosphat e, and rmre erred is calcium E]éﬂ{oghos phite. It should

noted t h&orearaferably; @l/pﬁb?ﬁﬁ%rn&&gt BYedeRR el conmpound may be a
hydrat e. [¢601Q22] 30The am)unt of the phosphorus atom containing
conmpound added m of, ycondensation of. th am de (A
's 580to 1,000T YﬁFﬂé f‘e@map bw%f Igﬁimor&ﬁiﬁ?%ma?@? éﬂzﬁﬁ%yeeo to
350 ppm c&@bbh&iﬂﬁrﬁﬂﬂd&n@ﬂ@iﬂ%ﬁirh&@o&' S0P chgtiiarhiheta@f ARl Qfrbékylic ac1d

phosphorus atom co nt in the_p Jyam A),. Ln the c re
Phe  bhos SRPUSCTA M0k A0 HIS B GROTF ot BB PRt cbicp Py &S FEABaY R 1
50 ppm tBeagbhaedmHf the conpound 35as the antioxidant is not
suffici eg(im% erted, and the polyam de resin conpositionis liable to
be col or &dq. anwhile, in the case where the phosphorus atom
conceghtrati on IThe dhaenipebyrapdribat 459 rave materal bhtie pblREHAPEN) inaluded pt | on
reaction_of . th Bﬁlé'atmde resin c 05| on is Eeﬁrm egg, and, forei gn
i er  proBegaRin S s R OB RO e el b Bo: BTAYY COBOUAG Fey be
m xed i nmareptedadbigrofi mbies ontmioed) paﬂlchlaa]mlﬁefefabdiﬁum moi%t e Wikea the
S5appear ance of the | ded.artigcle. . . The phosphar.us..ato

conbent + Buses ot pEBE BPOARFR e in 5, ipRPE R TRBRE AR S0 moi%

| east oner kiong aqfolyﬂmlé@ hobaisbtainedrexiabitaa highgmeloinp puing asehhtoegktiliinity

h | h al It .qf, . )
hypofthos BREPETRS SRy Use? Rl ek Pt Rt mndisimif being srepticapm
al kal i neheastrtdistaneteathenas! rodistpiazs pibthelkeant haviag law kadtér abedrbhbidig.t If

f 10ph h t al | t of h hor i )
St 0. P ot Al ot B ISRA TS R b TP Songl RPNl fhaters!
metal sal lessathamp {0 aphihs fiegrol yanade th baobtainkd has losteadd lsat tesstance and
met aphosgﬂaﬁm& r%glktgncea cjﬂlql 1%&651% ‘&a' Ab? abggrbagﬂl tal salt of

nmet aphosphori ¢ ‘aci nore era errvedfromat |east one kind
35 [0014]



sodi um hydr oxi de, potassi um hydr oxi de, magnesi um hydroxi de, cal ci um

hydr oxi de, sodi um acetate, and potassium acetate, and nore preferred
are sodi um hydroxi de, sodium acetate, and potassium acetate. 35[0024]
In the case where the polynerization rate nodifier is added to the

pol ycondensat i of r¥ i8¢ al i B&nﬁb@éﬂ@@tﬁé} tih PxAgleabdembel MEEPe
pronoti on and suagr ession_of the a tion reaction, the nolar ratllng_

bet ween #XSHEYHRS PYsOUmeRipted fe aﬁr?é@gﬂéﬁ dlamifeoTheR éhd i PrtAREdiamBEy

and the Wﬁﬁ@ﬁéﬁﬁ%' pR- dc?dn@diﬁﬁﬁhé 11€10- ééoﬁﬁé(ﬁémﬁlenwmf&od%anedlamme 2-
pol ymeri zat i on rate modj fi er%rérml a

nber of hosph rus ato
phosphor UgehybhwoisHtaRefieAine %6‘?&‘6‘]3')1’# -&:Opheapag %‘W‘GOS 4% Hmietg}l'ﬂﬁr e
pr ef ersabl pexBndiidRing; LoetBALL, s%ﬂﬂaﬂédlﬁmﬂfeef)ﬁ&@iﬂtﬂqu & nbfarfedBmih®QaS] A

pol ymeri zati on mathodf A be a arbltrary

met hod 10Ais¥HIGdiaming sug |a§~&2‘n'alé%§§fl?laﬁtﬁiy§ %91%&?%% Fate (b)

so-cal | e%lq@hhwﬁﬂ@cﬁmmﬁMd r3 1b1mahémahmenﬂleﬂfyu%wh@ga@dlamme or

| ow nol ecul oI yam de ndensaltylon in.a nolten state

and heat -9 =r3é‘s9t£1”iﬂa‘ﬁ‘f é‘sﬂlhx CAGHRGOL adpixfwe o
(c) extruseRor. poI yn'erl zation invol vi ng produci ng a

| ow mol ec bﬁ\] wei ght pol yam de by pol ycondensation in a nolten state
and i cr g the nolecular weight in a nolten state 15 using a
knleadl ng ext r udgfe di¢20&6lic alcid Toﬂlismleﬁeﬁd*wﬁ\nf Datepial gme@en&aﬁﬂ@m) n a
nolten state.is.not particul ar her eof

"ol ude: et BE BaG T PRt Hrbaxt AP RE AR AERAER IS Skfol ¢ an
state whi do@celfnmwn g 7}&/&&@% ?nﬂomopmmylsmmm er moye, heat npmg“exahly 20
agueous 20 ution of.a nylon.s one

i oar boxyMPEs AR smishisRy TREEPY Q) sy SRS hE EBRRRhusTE: Ag incar
i nvoll¥i naliphaticidicarbgx pod gmd) haleing &ttb AR catbonratbmars;adp:s&sistnﬁ@ mol% or more,

pressuri zed .st eam [ ent
Fo a d ot BURYTIR Gor oy Sy gy B REEb R Rt B G GATRAD
pol yner i Zati wmen gbsomrtiohedd can bbyuitkibl putddyfons damety @f dpplndatiens a5 &
dlcarboxyl ' ' T.ie
out i | LS Frodlsf e e BB o e B AU R A s STt Pt
t enper at lmmensomitstalbdMI tithe cotmentraticn m@hpbnmrglmhatm]dioanbgbﬂin abed and
a polyam e I
Corrpc%)r(l)en tl‘ﬂl[%mtgoé R) ?ﬁﬁ%{’lﬁtﬁgb tfl)f t .@E%Q ﬁ:h%fl:é egcg%ﬂ(%ehpﬁseﬂ é@?ggg materlal 18
syst em t dess than V@nml%s tiwmlmﬂe to !b{nolnth@eé agsalqmetr@heait rﬁsmtmamhecherbf
a product eQXtaﬁ&eaﬁ‘m?H% d1 gfdcggk%gllﬂfl ycondensati on nethod, the inside
of 30 a device I's was ecause ot, for exanple, a change in the
type of t[R€14r oduct, tr| et hyl ene glycol, ethylene glycol,
m xyl yl enedi am p(?és &fﬁﬁ ilh&f ﬁgﬂeg}%emb’asrﬁgx {c%%ﬁlavm 6 to T@%arbon atoms
pol yam de obt ai ned "by me yC ensat | o Is taken out first
pel | &5i zaday mhldpméwwacrlé,opln@h@ﬁ@du@@erwm@ldp@z%ﬁwé sebpcisacids oduced

by soli d- m@%eémowmddééénle%é id, Ltfﬁ&%ealefcr&?@ @et?adeeénsétrﬁﬁé Zai on
degr ee. heating device to be used @éhosg or sol Idlﬂﬁ ase

pol ymeri mtadﬁcan&d@%w%weiéleﬁ&ﬁcamdwﬁ@méev pisfarsg igpplepst one

heating d@yd.ca ff(ﬁﬁlt %\{)H bl@sléifn)geéff azQ187t &R, sEHAERY aci® untOEaAEY ofll MR, and
and a cone-shaped devi ce eqw pped Wi th a bl ade on |ts i nsi de

cal l ed nadﬂdam@éwl%@ced tpapteplaskyepre qtr@@@we agig@ckieAndiy azelajigcid. Iy

i m tzpd tth@&%fe%e@@ﬁln i jSHHenen Rt At c ABk Hiﬁ‘iﬂgcfomys Sf¥Bo@Bfhs id ﬂsed the
particular, in the case of conducti ga gl i,d- gh% pol ynerj zati on
aa 01 glgr

the pol yafHF?HBOXB@P acKkhagifolow. Helfne 5R pilew RSy guchenee ﬁ%‘é‘ﬁ‘iﬂ#ﬁi

device | %L@Tﬁh@ﬂﬁ?béﬁtl@ﬁ%%t%‘iﬁiﬂﬁ@ ﬁotﬁoﬁ&'@is@tﬁﬂrﬁﬁﬁct%s&@%hﬁfketaofeactlon
facilitate pO ycon ens%|0n|n tate| uses

|
col or i ng,MPIar FagiegirEyeen eézﬂm&@ theait Qﬁ’ﬂ’é‘c(%d réult@gsm&%wﬁeé anjf]
| ess gel %rbﬁérﬁ@ﬁand'—t%ﬁﬁbﬂ fstabilt§ o @lpv@hiige (oa'ae diginad. Y MéahwiilQfin #H ke

| ess, preferably refer or less, still r
'35 p where an ahphatlc Alcar‘goxyrlnc): acniD having ?& OIy more carbon atomstls usedmﬂ %eat



Rel ative viscosity=t/t0 (1) [0030] The nunber average nol ecul ar

wei ght (M1) of the polyamde (A), which is determ ned by gel

pernmeati on chromat ography (GPC) neasurenent, falls wthin the 30range
of preferably from 10,000 to 50,000, nore preferably from 12,000 to

40, 000, sti nore preferably. from 000 to0.30 0. \When, t.he. S
2di ust eq TPURERE ARBE ERe e A meT o R R PRF i ity
obt ai ned léweredt he pol yanmide is stabilized, and the pol yam de has an
appropri %@ﬂgl t viscosity necessary for satisfactory processability
in terns‘o | dability. 35Meanwhil e, the dispersivity (weight

aver age nol eculﬁarawmmagalntal dmaﬂbexylm/mldigﬂler ti'mhehuhaearwhplgdﬂc dicdvbadvhic acid
falls t 0 referably
from i ;h?{/ﬂ% dgt% ]\%h gto agrs‘ Vl?ly{lﬁgaé 5Dutt 0?11 ite 0 m orbw acﬁ
fluidity sucmmelat:ldn@ mcthy]ad@fm ziquﬂ,ynmfet}t}ﬂﬁhpmIab1dy2,§ed1met}wlgnmrmmprdoﬁeld
resultin n oy el t

nol di ng thﬁ@ﬁtg{ﬁg&g %/’3%]8 %@R% 581 o@rgr;f‘li'/d’l Eu C?tgug rqégé as wel |
as sone phsﬂsp@raanqdmaﬂmM1es01dubﬁ cafslahax:ewredwbdmmphc @adr b4+ st ance,

chem cal &a?iééi ?@&1 arbgggl act tﬁhﬂ‘gﬁhceﬁ dS e?‘ ?halicoa%ﬁil]z éF' Iler (B)>

The fille am de resm conmposition of the
preséft nephthalan¢diearbexybiceicat; A1t Uﬁréﬂthaﬂwétcamyheh@d,t kd-fromthe
group co f

(52)" [ g hheeditarly SRS 2-hichbyal bt Bt . 1 e chétbor
or gani c é 8lnor gani c f| brous fillers. Exanples of the organic
fibrous filler 0

as an aram d fAbnﬁl}étah‘p Hggggcla%?%i%n ? f E’g?élhﬁxﬂ B%’Mlﬁ%aﬁ%&ﬁénﬂo&?@b&%?m
fi brous #Afidsaeh ppgmingepprgis agidpraainpigyiecanqic mmsbagbé bgrusefl ach- based
car bgg f 'cQﬁ(Flym@HQatﬁ)n%h%nEht%f corgmﬁﬁﬂgeﬁetpméfaﬁﬁae g@)yasf\#'élf Rehe diamine
include: a fiber of a such as steel ,_or copper; and
a whi skefo@porenkpayl the éir%hcaswh@ﬂmdﬁom@ngﬁﬁ ﬁ%loélér@ﬁ@n géfoetafiihespresent

pot assi ufdJehlighalRot ipsigddrum bor ate, plaster, cal cium carbonate,
magnesi um sul fate, sepiolite, 20xonotlite, or wollastonite.

Exanpl es (19 he gl ass fiber include an alkali-free borosilicate gl ass

fiber and an alskahdlt £864RidTaRGorfefthAaall dopffound lﬁﬁwﬁg%&acﬁ%t& R@thfd ber
is not particularly limted, and a _fiber having dr amet er” of o 30

pi m ARy HEMiR AMinG, stoygof ?6ﬁmlaal|camxv HEHP ﬁ&ﬂl%@lﬁm@ﬁ Gy hfiradée@ as 50

mm nay bﬁ]dllé‘cﬁ@hr vedigld ritafitr ﬂiﬂo‘ﬂ&he B@Mbcﬁlﬁieﬁsdt%ﬁgif*ﬂh@ﬁol%rﬁﬁle R)5 Emlﬂﬁ)és
25be used 003%] ous .fill er refera I

ib
| east on8 Hi|ceRt QHH‘?F"(S‘W{%‘%@ a%n@am%q uqs, by ’Gﬁt lgméfffﬁ saﬂ?l'!ﬁ@F a

carbon f nl@bcarBox¥idl dcydsaseliras hé‘etlb@bbﬂaﬁidﬂﬁnﬁd: Q@ﬂ,, bidyeehdid) wsaid ddpgr, a
metal fiber,. and, a WnLlsker r a n edldgﬁgr o of an jpnorganic

conpound SAHTBISACKb SPRIYHF Ay 1auTic peigs it ewaﬁhﬂaa » PRIEVYE Btif:

conspsti @l@m@é a(ﬁd,girﬁls;ﬁvélidﬁﬁd aforf@fdx@bnddalRixyliaaeida sidh &krRhzdE adid, toluic
needl e cr |nor ani.c c in the

n 0 nd. . In

noedl & S i PR PO sSoR B grorsering PR ke Rl o
:c sbused ?mly}aauﬁé |1§hamgy14aﬁrrie }é@?{ldlﬂﬁefhdpt}ﬂﬁm{rﬁ) andbctylafsie, @ﬂ@nalﬂlcmilp%tlc

I brous filler rom.tne oup .consi st SS
1 ber . anloRPRBITGE PSS gy amugs Bapeby g BRRG itz tsfedty
inorgani pooppound is sui tabl y used, and a glass fiber and/or a

bon fib [ t I bl d...l h

or gani ¢ poudBHErH Wpeh e elgn ol S A R ot BAStoriErstionrn
t he fi br tiepolydnhide (ABh)suttablaamoaneofe:heaidlmmnarmadlgltngocaﬁem&dyraaéw
surface annothness [ 0034

epending on, for example the reactivity and boiling point of the molecular weight
modifier used and reaction conditions, and is usually about 0.1 to 10% by mass with
respect to the total of the diamine component and dicarboxylic acid component used as

35 raw materials.



5As the inorganic filler (B2), fillers having a variety of forns such
as powder may be used, and the average particle size and shape
thereof are not particularly limted. Specific exanples thereof may
include talc, mca, glass flake, wollastonite, nontnorillonite,
potassi unpppfjanate, magnesi um sul fate, calciumsulfate, barium

sul fate, seplollte xonotlite, boron nitride, alunlnun1ba$ate gl ass

beads, cal ci um‘ 2POWHATYS atonFoREHBS PARPeUNdds REtierablymaddatie a Fea s

silica, kafdoddessh@iyn of tHedsdi Eﬂ@é((ﬂ)?asaﬂd?ﬁm@iﬂaﬁﬁfor@?&ﬁéﬁﬁh%@&lormg of the
hydr oxi de, al um num hydr oxi and m xture's thereof ose

cal ci um IYEHEE dus & %ﬁ?tf"é’ﬁ‘i f;?r heondersafipp Fgator ami P?fsé%enmz»)%nt in the
Meanwizi | oﬁdogﬂ%ﬁsaﬁmygﬁmﬁl nts of inprovenents in weather resistance

and dlnen3|onal stabi |l he_ i nor anlcfllle B2) ma sed in

conbi nati on wi t@?@ﬁﬁeﬁqgﬂﬁ%ﬂﬁosﬂ’?ﬂ“@@ O(HBfS’n a%‘f}%)%'gﬁ’ ‘zﬂﬁ‘én%/l?-‘g‘? é'hia](l%e
bghused Vmétbpéﬁﬁlts @E‘Myﬂ.idlﬂ@blﬁ[ﬁﬂbus 4o, aumlgﬁaar salt@ olf[jﬁdi@‘hgrdu@bﬁrdf alkhlathe

a eS|ontote or .I.n r.ae 0. e I Sper

the. sur f £eEhaRetlR tMn P@ffspﬁa{?uﬁém@raé %Iéﬁl%tl WS HRPROFDRRI A5H6E. Eﬁllaﬁéarth

]90Up| i ng rg&@maﬂs oEph@sphuﬁb f@@ﬂdpﬁlkﬁl@n@%lﬁl& oﬂpﬁds;ﬁf mrwaoa@la@lea,lmhlegmer
atty acid e er fatt C att

Lt 07 RSt DL apiambatphfh atida kil Bl RRe SR n g sehaiy Yoid ard

coupl i ng aNgdink ehﬂhlm’;‘d’[zﬂlsﬁhi afﬂngtaph@‘phbﬁbhg&dan am nosi | ane- based

| i t. ddit i he f.ill B) i th
PbPbual; fIr ot Smmnfthesfot ey GEREe ARGy i fontiasuible, bfeprdynn
Cross sh&g@oplmi;phn@' sbmuﬁupljusphﬁd glbdluﬁﬁlﬁwﬁl tomjrpiﬁ)S Spllgteapbfasﬁﬁmm?ﬁswﬁiteh a
eapl || . e
o e oAl hyds e Sy e A6 Bhoniy sy RIS Ao absonte

pr ef elﬁablma@eﬂunﬂlﬂﬁaspmtet sndpyesitasiydnagee pﬁmqﬂmeabdlymﬂrﬂphuspmﬁ) cplaiins by

|| 0
100 par t <85 RSBt B Sk Proneals bbb R bhite AR 1
i nor gani diliydrbgan giosplaee, posaskimasplidspimatd, dipetasshym hydm gan phosphalpect to
100 30 f
rechani o4O SplLFRdo B pAGRRley BEL S B i, Bl liu TRUREERC
whi | e | f phlo@lalm)mﬁgneﬂumhhhydmg@aphosphatt |cgleiwrh phdsphatex dmalisu? D@dwgen s

R i e S T L T T

fibrous fphbsldmte(, Bll)lumtmhychngtmphqsphatb.@omm pyrophidphate, pBajsibhended i s

r ef er abl 50 parts
Ey mass, pémﬁﬁog‘?r%?éé)ng e er% SPM%GC(% par rrépds V\ﬁﬂﬁﬁﬂjr esgect
to 100 palyr@phomhaﬁwgdl@fn mﬁ@pg@ﬂpyaﬁm plefagsmym n[@@l-ﬁmphaﬂ@ AagngdBmA

t
may be 5 Ly e ol T In A S ARRAL ikt ECphiwRilel FR| pIRAES it
i nveRd$i orPiboscontpiesed #e Cél‘oulén typgphopehitss smenesipmnyRepinsphise, galcivm
i mpai r ed.,,apRtiel Efcil r§ent ﬁlﬁ‘)@ﬁﬁ{e ﬁﬁd’cél&%hyﬁilﬁy%géﬁlkh%h%nﬁnd 1flore

colorant, a |ght stabili zer, del Ust er| ng agent st abi i zer,
a weat herlrefgres sﬁmalqlﬁ@rhypaﬁhwb}t%m 155kquld bs gptsdrthatcapy of hass plpsabems |

a plasti %&ﬁfconﬁlﬁlhgg&nﬁgﬁﬁﬂgfgeaﬁ y&@td.d lubricant, a nold rel ease
agent, an antistat, an anti oring agent, and 10an anti-gelling
agent. Hd®B%dr, the additives are not linmited thereto, and a variety

of maperials nmayehghddneBAgd phb&hdBls e(t§1ﬁldo(ﬁte{1ﬁmg|06ﬁ1@5ﬁnd £dded®o @RS stem

where the pol yam de resip conposition of r esent invention is a

15r esi n CBRebEPRd@EatiQsy offhg pp eAbtS 59%1@ Hpeas PreerapyerkieAPppm,
cont ai NS o PréferabyPbo EATHO fi5ph, pa%ﬁ)@.ﬁéry re%?%’[?'m&o 3bo rppﬁl i9Qbtnh of a
m

| ubri cant may include, but not uoyi based resins such

as pol yt é%hpwhowr%Wéﬁgra@ptwgheawgy@n@%@bf | }6d 6@%&?})’(@‘1‘1‘%- AR FRlpEuS
copol ynmeratoR @bN&n&htion Re@e olyReifs (SLis mesg%dﬁOfiw@ﬁMh@ Bffect@faédpound

carbagn bl ack, nolybdenum di sul fi de, raro (}3 enum tr.i oxi de, olly.
35  asthe ant10x1 ant 1s not sufficient exerted, arid the polyamide resin composition is liable



The amount of the solid |ubricant blended in the polyam de resin
conposition of 30the present invention varies depending on the type
of the solid l[ubricant used, but in the case where the pol yam de
resin conposition of the present invention is a resin conposition for

in resent n | ositi on
P oohant odpBEiebtortd O RiblRICHPRE TS, Phord W HRIRERDSOhY «inration in the,
to 50 pargobyanyideréskis maneshpr 5@ prhya gélation t@ctar oBthbpolyassdenesin

t t har. i d
ol eace SqmpEyBA rofloulE g rellSpRR ST ey b Erus ol
i ncl ude, dontaimng compowmdnapbe mikahig-achalidad altizbd sthihaistliablctodletesipeate the
branc@edE@b&g&%edﬁﬁé%Pﬁﬁhqmﬁﬁaer, a glyceride, a polyhydric al cohol
ester, 'a po

fatty aci ymeric conpl ex ester, a higher alcohol, ketone
5 wax, nontan vidxk phespliorwratoin| coneéritiation inytheypodyacnide kA )isgsefetabheddrived

: _ ; ! e
In the cajg, WhehLG o!’n@‘i‘uﬁﬁ%t@iﬁ%ﬁgﬁﬁﬁtp&é&gﬁ@%ﬁ%bg@ﬁxﬁd IEéT&‘ctQJ Frﬁ&{liée group

invention I's a resin cor _I'n order
i nprove rohssting danalinlogaarth matalselt off hgportheephwoemposid, iaorallstighenbgaltyof

contains ggqh%%@ arcgi, t@ﬁg&aﬁﬁsgﬁnh eal By ggﬁlrbssﬁ&g@s&s ihe aa%waamtnlg@}] sqlt of

resin co itiron o )resent i nventi _resin conposi

a 104Pi diphgspheric acidhan afehine pathymetabsai fiphadehedici asich analkaliinpetphsaltafge
anmount t [ ; i ' by Yo 185

oo [ OBy RPRbEIRrRRcRS o Blkafhe LT AUIaR Gl O3 uY PR ARE AL metal
pol yan déalf eEmstapbpgibericiagid, amd amalkplinesearth metelsplti ofingtaphesphoric acid,

par ti cul ggdr¥ pldiBlabBled el Hoth &3eiRBnY RIdWDhdspHRASS 26 HBREESIAE cbllBound
resin composition are not inpaired. In genéral, the amount is

pr ef er abisgleeted frompths grayn sonsistingd caleBina hyperheppitiey magnesign hypephosplyie,

Mass 194 t Qal&ﬁﬁmﬁ)ﬁﬁéslphﬁe}é}ﬁ ARl didfRiRA pAbsgHage. pol yam de (A). In the
case where the polyam de resin conposition of the present invention

is a resiwx@&nposition for a sliding part, the anmount is preferably

0.05 t f Zop?r t $Bguer§rat§>§1y1ﬁ@b {78t ﬁft@i?l%ﬂlﬁérl@s ﬁefegab‘i%, %)édiédftghﬁ% ]E‘?s%?n wtth

respec 0] ar y mass_of the pol yam de )

(ANt i oXi aah@?ﬂ@aﬁ&%@m Pelyamids (Aoxn gambingon ity the ah%spg%lﬁémnﬁrased

ant i oxi daphitaintngécigigied. phesfler RAg@derdRbioddifie paydthiadefutidp _

anlngébase ant 1 oxi dant.,, a phosphor.us-pased 25ant|oxuccéi§:rg]it%Ié and a thio
|

ant i 6%i d&R XCOT%&%]M it is negegsary diat there b syicieahigaun RRSBBEPE | on
of the pameabnthm%ﬁg,mdr@pbunheaﬁom&smtw&mﬂwn&mﬂyafahé@%dlﬁsdmm@ch as

ol yphenyl ene. et he PPE) ; pol yphenyl ene sul fide, dified

D e TSR g B0 nbideh g BRa = Sheydhiale SF amtiea toptssyellafhe o

nﬁl tle_nkl bq@hﬁgﬁ@ﬁiw&gﬁinoﬁﬁlerIi@prﬁfdﬂm%hh@%?gétﬁéus?itb rt]ma‘cdnliparmlmstsi ns, and
the |1 ke na enaedq..as ong.as. the e t .0 e, pr.es .
et ion 1o nExanRs 8F i inthARiohdGe fradt il Rtue F Bl Farih mydropides,
Clo_rr395i t alkaliné ?drﬁempﬁehp@bxidﬁgaﬂitdlhﬂeﬂafsg@yatﬁ bnd sliralies édrﬂﬂﬂeﬂ‘alr)]diceﬁitesl.
si1dln [ 1 | ojnts,o | dl.,N opert an anl ca
o1 opor (i G thgserARE: biafa i HRRLES o Shkal et e BIeSBRLperaT, "ES AR R O
such t hetmgpilastiizatioasate niedifieginalulie tithiae | Hyidroxido sodium3bdoaddd,

Pol henyl ene [.fid ‘s 0 enyl .en | f.i,de which be

L oned PrtasREm b, coniginm hPRE e AR LI S Bt BB B0
i's a pol yaterunhbydrogida, stontiotiieyalroxide, thariepreglestide lityiutrhacetatd, lsodiung
96"18! BB B sy BTN A0, Pl Bl B SR

acetate, strontium acetate, barium acetate, and mixtures thereof. Of those, preferred are

sodium hydroxide, potassium hydroxide, magnesium hydroxide, calcium hydroxide,
sodium acetate, and potassium acetate, and more preferred are sodium hydroxide, sodium
acetate, and potassium acetate.
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Exanpl es of the pol yphenyl ene sul fide which nay be bl ended in the

pol yam dd 10 resin conposition of the present invention may include a
pol ymer having only the structural unit represented by the formul a
(1) as well as polynmers having structural units represented by the

fol Il owi ng formhage &dskIwtepe Mlpb1y1ﬁé}££ahb@rart@m6aeﬁer@yddeﬂ%udae one ki nd

or two or nore kinds of the units. [0047] The pol phenylene sulflde
may f ur t ROLYGOREETAAHOR SYSem. femithsuieweping of & Palanembetwesbprostion aadpy

the fol | abp@sdion BptR dnMbiitdoleadidhO eanblanttiobedkeckOn pRshhdtius Ia@msm fRe
the total structural units, [0049]

const i t udHOSHKITY %atp@p?%@ﬁtng&owomég%mieeﬂ%rﬂéaﬂpﬁ rit?/mdlfﬁ%nﬂ—ﬁae%r
have & sulysitdrde bwm&%&& Alfe AbHer gl mantr lof bis atorReny |
group, or an alkox oup,on its é mat i @ 1% 10Tq§

vi scosi t yhopPR %Sﬁem%ﬁéﬁ NG FOTERHRTIAES Bk eeﬂalw@;ﬁ HESICTERbRQ-4 to
polyan1dq)gqughdmuﬂyxmb&kgnyom1bhﬁ9present i nvention, which is

deternlnﬁﬁ gﬁlng a flowtester under a |oad of 20 kg at a tenperature
of 300C, AP erably falls within the range of preferably from 100 to

10, 000 poi se, mMpBlyRicizanabinygtHodqor 20 GolyanbdO0A) pay s an atbifrhrymétiod

f bly f to 3,0 | fid
et syebly dLom 800t 2,000 eolse, The polyeheniene s e oy e,
resin cornpediingrodiciide lgw-asdeduldrave phi myalﬁlﬂemsytﬂoeycmh&mmmmcﬂmolten

heat resi tanc rati en t
ol y phemyFh BT i frating U EPuRaL g Tanist Sp B 36K e it B0 bilfision,
(5 93 ]'E 0 ‘lﬁneﬁzltam]l?h mimlemg I’pe(ﬁcﬁrcﬁig:c wlo%nﬂthcuhraﬂﬁ@taﬁlyahﬁ%ﬁi’ ]

Modi fi ed e ifie t.here nmay be use
broduct - dspgiHderaohit pielSe FB S ReSBE Erhoghihh Gt ORoHEr ol
0- undat unairch kisabmgydxitmdecci d or an ester or netal 25salt derivative
t her eof tgbgagh copol yneri zation, or by graft introduction of, for
exanpl e, rboxylic acid or an acid anhydride to a pol yol efin.

Speci fi ¢ exanplBs méthoé ¢fr prdycondedsatie) inbamotten statents tnetiparbeulany limited,
et hyl ene/ pr.q t S
oyl ono/ B0 BIHGIES 1F 8% R, EhiatRIE s Ry SR8 R TEdedtion in o
copol ynmermolien s4th wreherbmouungmemgcﬂoyﬂgmtlmwetm Pl dnating deaggeus
copol,pmer r O r -

G oo ersolitio 0?91:{ i M@Q@_@_ gg%mgjgpao cRLOMHARR Lot
propyl enemldehmxmsedcmpsﬂuwr@nd aan@h@bweweﬂmwd@n@n&:mi@ﬁmﬁsat@ﬂ at

ropyl en
Byl enehy BASH EREEORBusufy Bl A0 BRR0-pnERAR RS A Wiam R
et hyl ene/qermeptiirie Adiiearedoficricublingrmaokapstgnen therrage Whetemelymerization is
but ene/ 1, %ﬁ@gﬁ%&ﬁg ?éi(ydlﬁﬁ% difHe @ a dicarbox 8'110 acid i in a rr[l%lbeél 4s]tate

et hyl ene/ 5-et e- 2- norbornene c¢ I'n the
pol y&&i deralysondensetipois darded oft winke qopebimg th%rﬁ@ﬁmlbwnﬁer%metsnéhat the

Svi ewpoi Nedp ehnfte ‘Fsh?d?'l&@!er tﬁﬁﬁ 8RB ting HQ@&I off a‘?§dl§%o§ﬂ1@<fe aﬂi‘lee?IISol amide to be

resi stance, and ke, the_amount he nodi
bl ended |&enpneéqdé¢>acmnym90®ltf adding ﬁ@r@l@nw CREPONCHSP @ THY @m&l%b%ﬂlq%ld
45 parts f.dRS&ep Hhd Ilelclct'i@f @sféh‘?tfoez{ abofndlidiRd égt@aqh%@yasmére/wﬁ h
respect to 100 arts mass of the polyam de (A). [0055]. 10 MD] t en
liquid c rmg@%tlop&f%péqaa/uct by the above-mentioned polycondensation méthod, the inside of
30  adevice is washed because of, for example, a change in the type of the product,
triethylene glycol, ethylene glycol, m-xylylenediamine, or the like may be used.
[0027]
The polyamide obtained by melt polycondensation is taken out first, pelletized,
and then dried before use. The polyamide may be produced by solid-phase

35  polymerization to further increase a polymerization degree. As a heating device to be
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It is preferred that the nolten liquid crystal polynmer have property
of forming a liquid crystal in a nolten phase (that is, exhibits
optical anisotropy) and have an intrinsic viscosity [n], which is
determ ned i n pentafl uorophenol at 60C, of 0.1 to 5 dl/g. [0056]

15Typi cal r

but not |“.S§ﬁi(?d}3ﬂf‘§$%gs§2‘ﬁ}est @%ﬂ,\}\# 19n LG 0%‘ lﬁgn@ e%{r&g’ %Pﬁgry
aromatic dmurlmw@debmwll@dmbﬂemwr, ccauqarb dysees.t @rotaby dtyer,gmd a cone-
subst anti

aromatic gliéséﬁ 69{1{‘??%&%% I@tﬂ] ﬁ%ﬁ%{@ﬁl’é%& L g)ﬁéqﬂ{ 5’(9 )%hécfnﬁﬁérﬁlxléphlte suﬁQoly
pol yest erusghi ciiowevesyiths davice & nof linytadgberefo, and akoomsin mr:thod and device may
hydr oxyc | n

and o aleonay; Jf R e SRR AOh E Fh RN o oP i
formed ofpoliantde r@&ﬁhﬂ:abwdm(y@ambdmwsm sy draintheating devige tsrmcfecably
am nocar hexy}dGuacihd Syﬂélﬁ caft bEQk @@Eo%cﬁfgtggolg@brﬁénkﬁloﬁqgﬁts%é {Ahiéh
formed of an aromatic roxycar oxyl1c aci , an aromat
d|carboxymvﬁmh@ﬂﬂdU%mﬁeSQﬂmﬁﬂahl%ﬁﬁﬁﬁtdc di amine unit; a polyester

am de whirgfpgis substantially formed of an aromatic hydroxycarboxylic
25acid unit, "an aromati c am nocarboxylic acid unit, an aromatic

di cadBoxyl i ¢ adihg pahiamidekd) isdesacolpntd anddess galaiinizeda n dFusthero Keani vamide
ani de whighphsa sHRafua el 8ok Yesk qfrgﬁﬁabw 6 %meg Bl e fAMBIPX BE AlsD QU hGre

acid unlt an aromati c am nocar oxy itc acid unlt an aromatic
di car boxpreferalibi Horless, in aselos diffarennedest in agcordanse with JADEFT 16D Exh mstlded
of the appammé bﬁtaﬁ%@"f%ﬁ@ésﬁ?%b&sl@(ﬁi Eoriéthing? acﬁ'olﬁﬁ‘ﬂﬁe '(thé\fiﬂg 58 value

nol t en I|gU|d crystal i nclude units derived
p- hydr oxy m%ﬂ@na{@.lam'i m"ﬁfraqeéw'aeﬁﬁmt‘caraelﬁélaseyﬁl}w@wo@rﬁa%hwf@.les
aci djs57- hrdi¥etasingpht hoi ¢ acid, and the Iike. Exanpl es

of the arﬁgﬁﬁlc di car boxylic aC|d unit may include units derived from
35terephi c acid, isophthalic acid, chlorobenzoic acid,

4,4' -bi Ehen?/l qumbngmer@a@ebﬁhe me%c&—d”f&@@pa%ﬁﬂ@@hcﬁmég@éefdﬂ £pAgarfide, a

gl Z)h 2?& L ?%%ggép%g; ?sgg%lgrag]g;%p& ’g]&q ’Efl f%cylstc):%g%f (I)fc the pofiyamlde (A) is

di phenyl eéaf&;aﬁgrﬂs % 59j ﬁr@feb@é?dralﬂé/a@ @.4. ,a,rugintlh@re rfkierabﬁx a9nb8ss, @lert he

aro | C 1 O n V. 1 N ude units er|ive ro

b meprgly bl TB e Sl e Bl ARG g BeliPEne,

ghenyghﬁggmsuahmﬂﬁoi ﬂsllc4nolded1yxdfrcm(§ yEt ﬁlﬁemnbe n(ﬁerﬁtlﬁt medeh RKYoaRbsdgl Lne,
, (- | r ap t e s | I oX en t her

o o NUSORBR R R ot it drn Y R RO ARG P SClyiop qhteingd by

é he i EEdISEX]afnglh16§ obh pblyamadé x}nhlalol rﬁLdtIfQB%&ﬁ:lﬂﬁirlU :abitd anaged mhgge(:ambﬁs
erive et e e 10 co co edi al

o pent EhSReSRoeRT, @ el LR T s Theisi o SRttty uselt

1, 9- Ei)naneﬂhle(shme h;ahﬁeﬂm}ﬂmed,l akd, is ieptéseuﬂ&dé@raheﬁjlmlwmg.eqmﬁon (1.

dodecanedi ol i

, the |l es of the aronmtic
am nocar boxyl i C %& Jh??gﬁgyjlnclude uﬁqu derived from
p-aninobEﬁB@]c aci d, mam nobenzoic acid, 6-am no-2-naphthoic acid,

£ a2 Lo RBO RS Akl 8 D ot oy BRI AL

pphenyl edetdimimet by gﬂi]pﬂrmeyﬂlmdﬁomatamphzy (ZEPOCI nzemsmetmept) €ailsl within the

om0 TG0 R BB Srorf 1 AT SORPADABAUERF 1Pt D000 {00,600 3

i ncl ude: nmr@pieﬁeablerfmm |1éJﬁ>OD $0 3@,106{% Bfhen tlp:— Mylds adjgalsied tothe ranged theni t

2 G BUEEA SO LPR R 06L AhiPELSHL O LBphBE St

t er epht h#leipolyamide bas an appropliate steftrvisdosichnéssfaoy fm¢an$faetory processability

phydr oxyhe | an ethylene glycol unit, and a

t er epht ha %@ﬂggfgﬁhﬁPﬁﬂyand a 25 pol yester am de mhlch is formed of a
35 Meanwhile, the dispersivity (weight average molecular weight/number average
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10 one which involves separately blending part of a powder conponent
or a liquid conponent. [0061] <Modlded article> The pol yam de resin
conposition of the present invention nmay be used to 15 produce a

nol ded product having a desired shape by a known nol di ng net hod such

as inj eCtrh@l@cﬂiI@lr Seiptt =D@MAPTallk RGthie MerHEOo profeebg frofONPRES I, Bidre

nol di ng, h|n no d| . _The conposi ti n | ded
as an englﬂr %1 hgtt‘? g%not il §TSLYIRGHS JElpsier o eeraBéq qﬁllcgo
into a Shﬁaﬁngfan@sﬁ‘abimy ofthehest v1seoslttyIal@mlﬁ@nécalrmltmgamtsubﬁacwfy t he

li ke, and is i.tahly ysed for industrjal i al.s dust ri.al
mat o i al POSHNGERH Hieadaec dbmoldhe | Hiher Shisbyiyamides SeisEittory
nol ded arlhlt@dgemes%c‘dsu;dﬂh@ Johe: ;ﬂ@lglcamxdpemes iichCipne dbisomptioh rédieance,
present invention.is SUIt r a variety of applications such
as transpgOFEHeR) FEiRise %gr?ggnggqsggqqcpcm and el ectronic parts, and
sliding qao:sls] 25Speci fic exanples of the transporting equipment
parts |ncHyﬂ %n autonotive part such as an engi ne nount, an engine
cover, d@ control |ever, a wi ndow regulator, a headlanp

refl ect or, a ddﬁfe fitir 1(B) tcslﬁeaysed@n tlB: pcﬂphrmﬁelresmmnpmmbm@f thk pegsanfit

part uch _as _ a nai of the el ctr

o1 cctPonr uPraS piRar e s Rt e S EATPS Ty B S Bty B e
mount ed dBinapd amiredganic fillert (B2par d, such as a connector, 'a switch, a
housi ng fBB%iC or LED, a socket, a relay, a resistor, a condenser, a
capa0|toﬂ Ad a coil bobbin. Speci fic exanples of the sliding
parts include EAaegie¢snaf thafiymas fillar Bikhnclads pepeic, and inaighwc fibamos falers.
cam 35] by
ol i ng. CARTRAe S e Bbi g KRG bl TG, BOAGHE bRl
such 1&4s audranemamid fiber, byd a cklrhldmm ﬁbetrho&xsmples &$ the inaxganin ﬁbrous filler

cont ng WEPRTERRY sflag etk 3 BRI Haso PYEbinBLVAER o0 BEE: 2 ‘?é@ffva“t%b%-
prinmer i rE:@aqﬂmha_eOﬂ“m@yﬁmﬁlmmcd@de'@ﬁmroﬁmaltsudna%stbﬁlbﬁi% brass, or
satisfacty %Bi{?xagﬁlﬁ Rafllll‘skgl QPEBééﬁlé’\ﬁrﬁ{E‘taf S€ad BbAlan] 206 ouh&’@@éﬂ asT]fbg

for formn coatin particularly ted as
t he met altitazate, Féurdimposharatg, plﬂﬁm pwélwp@bonﬁﬁdnmmpnb@ﬂfam rsemﬂhte
i ncl uge %ﬁgﬂﬁ Oq%d(gi?%oﬁge(such as Ti, Zr, and Hf) Group 5 net al s

(such as , Group 6 netals (such as d w,

Group 7 netal s Bremphesaf thglasefiberrinclrey an akalimreg h@mssll@tqglmsrﬁ% apg an
Ru, and %ﬁlaél Saxgwﬁl(g% @%la@js ﬁbéﬁueﬂhe%§zeg¥th5ﬁbeﬁ5'ﬁol ﬁmlcﬁ&wﬁﬁ@dnﬁ{@l s
(N, Pd, 1 metal's (Cu, Ag, met al s
(such as @?féﬁﬂn%)dla@témf Itp m@@as(%%wdas IIAFd itpn, ailﬁng éher hapjng a
G oup 14 1&%@5@5&& 46 Iﬂuﬁm%e 38d, @frhdshlaﬁ)ﬁbe@mv@gqq&lglﬁé’éo @Bt@'ssml(n%lﬂlﬁﬁ
as Sb and a netal "oxi de coating, there may be used any of

net al2 oxﬂ'—lﬂ’é@e@orrespondl ng to the nmetal's (such as tin oxide, indium
oxi de, sifhhgpn oxide, titaniumoxide, and zinc oxide). The netals may

be used alone or as an alloy or a ¢onposite of t or. .nore ki nds
thereof (such éféleaﬁbrpmﬁll%(é@tﬁevr?feﬁalwﬁtdléawﬁﬁaéfo te d(flf’lftgﬁf PR or m

t he met alcoRSiaihdEf PlabEber4 3drbe Fider, aaadlNGromhtid ﬂﬂ?ﬂmd&hﬂﬁh‘ya cellulose
erre an

20conduct i ve netal (suc nd Al') a re

parti cul die Wé@e %rd a‘F‘PB miﬂqlfgr o %Rﬁfg]ll%?@ S')@ fé@%@?lﬁ&?ﬁ&g‘}?&m&mg more °
shi el3di NGreferdey btyleatdné Qélédtgd freid the @foup d&%x@{mg@ﬂé elsoOfibé, Fehdbn fiber,
oxi de- coat d nDIded artlg %&ﬁd the 1ike. %ﬁ} %ﬂ a deposition

met hod, t¥ERgViIsk %FV@ﬁwelﬁﬁr ﬁﬁ?%““ﬁgﬂggc B¥dpt hod such as 25 a
PV'I[DhrTgt hOd ( S}[J ?ﬁ p@ﬁw@la\x‘aﬂﬁl!hlé’fbﬁe pelfeld ﬂﬁfpo[lj&lrﬂldél resélcdr@fbsiticit dﬂlﬁe resent
met hod, g sputtering or .a an1e

VD et haavationis ER0F habdtae Seseyhe Bkt (D BriAe SRe B o i“era(Bl)

metal or %l@ct‘ed@ftﬁﬁklfe’:‘éroﬁ@ﬁ@lsﬂﬂ@@@ﬁ latdlam et o {dMBER, afﬂeltehﬁlﬁilskemr A

phot %5 nee le crys)tal O?rE]lIl Iit?or}ga?neig r(}?)rrrpp())(l!lnn 18 su1te'1])(ly usé)(f a(? a gPass l’ B!ereé:rl[dlf(g‘na
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30 deposition nethods may be a single coating or a conplex coating

i ncluding two or nore kinds of coatings (lamnated filn). For
exanple, an Al coating or the like may be fornmed al one, or a coating
including a netal other than Cu (such as a Zn coating or an Sn

COat119) it el e SPR0 DRGSR 8BRS LSHhRY o
or a condbebkemapbe abedn aentoostonngitirthe fﬂ:&oﬂlsoﬁl;h@dBthct fwhicepaselianon
nmet hod a . olytic plating may be carried
out by aqg%ﬁ@gkc?%rﬁg5%?%?%%35%1&@%%'For exanple, a variety of

pl ati ng Be®3 may be used depending on the type of a coating to be

formed. For ex o] . o) l.aL:i
used 3 sargen TDapRindsriCRUENTN HnGPhaNER R Alibdibr R SBX pgher
f1 uori de nmattre Yssdcanddbe averhgoparticlasias-and ghape thetdep CakeInpd pirticulay flumited.

aci d bat : b , ] k chrome
plating b t ﬁ?ieé_:r Bgﬁgpﬁeg%?ﬁ?%?%@gg?fggp%?ah?%%eqﬁgrgtg {l%g(?lﬁ‘t%here may
be used anondémopitpuyke, patagkem tyheate, nmagnesinodsulfotes halgsimasulate, batiypesulfate,

bath, a nLG . ide -1 i.ckel

pl ati ng ﬁ%@ﬁg%’ f%%ﬁ‘%gﬁs&gﬁggﬁ?g’ hrnl?ﬂgr%tm Q%ﬂﬁ%tﬁgﬁst %%agts ?“ﬁg‘ ﬁlggtraﬂﬁ?g{é

| i kelO| nmagaesiugecagfongisppaiumpicationgfe, silies kaolity ch, titeirnanxidei zihe obdeh
(such as n@aa%a@m%rhgam;i@é, %1&@5%(}{8&;&9@, RRE sRRARL HEEDHS BPfBle, cfdium
al kaline bath (such as a copper. cyanide bath or a copf)er ) )
pyr ophos shRpBatgas $pitabbyrused @s fhadgorgapiciiiier {82k  d¥leativldlepfram the vigwnoints

may be u%?ﬂnplfogém,@ﬁ@'ﬁplw%ath@r ?eisfgféﬁt:@aﬁ?&i&em@i@n@l@dﬁr’li@?m&in@rg_anic filler Ing2)
pyrophosphoric acid bath, a sulfuric acid bath, a borofluoride bath,

or a chl &ayde ysad ip comsbinateo with the filkgeup fiket @8- articl e having a netal
I ayeqsongyssyrface thereof can be used as an autonotive part such as
a lunmp reflecCtor, a side nolding, a radiator grill, an enblem a
bunper, a wheeilhe fillsy () maybepscdgyithout gay Gestpicgh Mst in et IBPERYS i cal
part or elteFhdifNidGeRdd to e HBlyatide YAY bl oBRR 6l improR€ HEpBAIbLIGQ ML er
which utilizes eéﬁéfgromagﬂetl Cﬁﬁ?hl_ I'di ng. 20 prqlgerty, a housing for a
nmobi | e pﬁWﬁ%ﬁe of thetiler MAY Re rrptad Pad WY SH vagowsiiaas cowpling agsplscitapum
EXAMVPL E?cb%ﬂfg@agaﬁt@elﬁ, figig(}em& ﬁcid&,hgglfg%o eReNicid BM@I@E:;( hi@HTﬂ' fatty g&grahheéb,it n
nor e_det aj way. 0 anpl es_ an ratiye. Exanp , but is no
ke s ﬁﬁhﬁhét@éma& b ShERaHE D Dire DRI Hiths (e iARC FOIPgS
variety @feﬂtﬁegibmaﬂjapree’mw ASari¥aSsibAE Hasll ubliby agdie. f Bl ddavidiy in the

ol yan dEvRatise i fbier 18t it by Sidiead Db thrBa qr ety Heondaris Bpocessia
sul furi cime iacrovstshaet dndrmfgbasubébtédioIRbverdbi@iortahecapatatamitide was

di ssol ved congl etely, .5.m _of ht h‘ﬁ Lution were i medi ately taken to
a Canon- P&k en\??@%%%? HPPINg At Yto stand in a thernmpstat bath

at 2% f 00360 minutes, and then a falling time (t) was 35 neasured.

e T 0 AR gt
cal cul at 200 parteby mesd, mauvel pte@erablyuldstodys Otpaets bo naswyi si] reoreaireferab(;120 to
I acoor AUABETTIY Haby el besbprito 100 pad BY miis S SofnnBO YA Fine
refl ecti amonetdfdhe indrgrmiy/Allerddeiiediintesatiandheirt B masd with respeatad W6o ed
tob I d J | As. i ce f . t.of the VI
val u® aPEH o %ifgﬁiﬁﬁfga°%§§raﬁlg§%f§§i§§€a 35‘%%1 ﬁﬂ%ﬁ%ﬁ?@gﬁ%@ Beh
Denshokuptopduissya ke atet suin e Ba®UGLO it A biSuddde
vvagsugeg?jzg g%éa ?f%ngea h aLW}gbl .on eu IIig gamc @eA y n')
phosphor VI omoc}tg)anéser}Jt11 gg%f gﬁﬁﬁg ?}@é@lﬁggﬁj a(?a‘ad’f li%ﬁ(l)l%% &%lr?tw b !‘dé‘\ylhty'
anal ysi sIn petiaulmg ars theemasn whaethe &1eZ@ ipthenfityod fiAae(Bdprehe amount of the
carri o SoEts R B MR BRIALYGE RROIRES by HYSs KR R 10 0
35 150 parts by mass, still more preférably 20 to 100 paﬁs by mass with respect to 100 parts
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Rh 4 kW atnosphere: vacuum analysis wi ndow. polyester film5 itm
nmeasur enent node: EZ scan; and neasurenent dianmeter: 30 m®1.

Cal cul ation was carried out by SQX cal cul ati on usi ng software

manuf act ured by Ri gaku Corporation. [0072] 20 (4) Mol ecul ar weight A

ol ecul aryWahGhir tH@polyRaRIs(@J. by gel perneation chromatography (GPC).
As a neasurenent devicCe, Shodex GPC SYSTEM 11 (tradenane)

manuf act L[p@%f"]by Showa Denko K. K. was used. As a sol vent,

hexaf | uorosggri@panol (HFIP) was used, and 10 ng of a poI yam de used
as a sanple was dissolved in 10 g of HFIP and used in 25 neasurengent.
Measur enent wash d8HEY &f a@@tlva%wh@h%g@ﬂ@ g’t‘é?ﬁ@lé‘%ﬁ%’@l%ﬁ%‘?“ BEYER

(tr adsnarménc(ea% 'tlf@bcﬁya%ﬁlde:ﬁ&@%gorﬁpéﬂltrbﬂ of2hk piﬁeﬂflﬁﬁéﬂﬂoﬁdis lwn%iim effect
Denko K. K.. as neasur enent ., col umms. %I"I répepléjefere e col 800

( t r adenarR)heREEsN ABYFAIER ROt gnpaig é org a-‘éHl?f 14Rent

flow rat Qtntléxﬂaﬁﬂ—éf&brbrarﬁsa H%lﬁts@a'b@l@ie@ zﬁ@é‘fﬁét@un SferRtHet stﬁﬁhﬁ@?ﬁw ate
(pMVA) was used, and SIC 4

adena manuf act owa
Denko K. RVeaiReingsiabilizer sy thYIBIFéeééfﬁ T t@w%e@h’%ﬁlﬁ@ %aﬁjﬂ'ﬂ%@er
?\I\/A?v ; ageO (r)fg%ard(mk adsl\(;\gﬂgglbﬁcaﬁm)m@lﬂdd@amg?t, aﬁ‘ﬁﬁﬁsﬁ&?aﬁfﬁ)ﬂltiﬁ-@ulg@hg\a%éﬁhénd
chani c ro of no article cha
br opdft | &6 -G 1 SR P EPTHDP @GR EOn RO CRATEIR: RN rais
i n Tabl e natefifle Ay beibieied. Test item Test nethod Test piece di nension
Tensil e i@éﬁﬂgth According to 150527 1S03 167 dunbbel | piece Tensile

el astic us Same as above Sane as above Bending strength -
Accor di ng(Sbﬁdh%in&)SOx 10 x4 mm Bendi ng el astic nodul us Sarre as

x4 mm i g opARSF i RGP AR O AR PG B R 757
measuted rasin t4Position for a sliding part, the composition preferably contains a solid lubricant
(C). Specific examples of the solid lubricant may include, but not limited to, fluorine-
based resins such as polytetrafluoroethylene (PTFE) and a tetrafluoroethylene-ethylene
copolymer, polyolefin-based resins such as polyethylene, graphite, carbon black,
molybdenum disulfide, molybdenum trioxide, wholly aromatic polyamide resins such as
20 an aramid resin, powders of, for example, silicone, a copper-lead alloy, tungsten
disulfide, calcium sulfate, magnesium sulfate, and boron nitride, and mixtures thereof.
Of those, a fluorine-based resin, graphite, molybdenun{ disulfide, conductive
granular carbon black, granular carbon black for a pigment, an aramid resin, and boron
nitride are preferred, a fluorine-based resin, conductive granular carbon black, granular
25  carbon black for a pigment, and graphite are more preferred, and a fluorine-based resin
or graphite is particularly preferred. The fluorine-based resin is particularly preferably
polytetrafluoroethylene.
[0039]
The amount of the solid lubricant blended in the polyamide resin composition of
30 the present invention varies depending on the type of the solid lubricant used, but in the
case where the polyamide resin composition of the present invention is a resin
composition for a sliding part, from the viewpoints of sliding property and mechanical
properties of a molded article, the amount is preferably 5 to 50 parts by mass, more
preferably 10 to 40 parts by mass with respect to 100 parts by mass of the polyamide (A).
35  [0040]
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80x10x4 mm Defl ecti on tenperature under | oad According to |1S075
80x10x4 mm 5[0075] (6) Equilibriumwater absorption The
absolute dry nmass of a disk-shaped test piece (dianeter 50

mmxt hi ckness 3 nm was wei ghed, and then the test piece was dipped in
at nospher, er. Changes of the mass were neasured with
tinme, ané%&)%l&{sg% absorption at the time when 10 no change in the
mass was obser wedcifigsxaropkes nf H’@dneld releasecpgient may unvludes but rebSoristitars
LOOTEI ( fdngelhth BROREIGREY hiia Bsith i ieBSlccll Al Bl ksld W90QIAISH
resin ring UZ Gkl - ty et -

sliding mbﬂﬂadecmgh@d?attx held eater,ragxé}fmmyc mm@xastdr eénglm aid@éollﬁetone
bott om si i 9&@.@ antity was
measu?ned V%ﬁdg{mga%ﬁ%%lggﬁgngﬁ é\1cont ct’ %ﬁelg éﬁ‘%rég)gurface pressure:
0.49 MPa; speedn theo@serwbereshe aolwgmtdermsm@omgs@on PO MroLcs) lrwentmn isa
deposi ti t est
D1 Bce by o e e R ARBety i
filmw t mading fhecainprities petterablyqentalgscdhe mpld Federsg agerdendi theeese where
adhesi Vetﬁ%‘;&ﬁ m&e@ﬁee&q &glﬁéﬁ Mftthg &en@hvéﬂtw&Q?Mb&gﬂ?élﬁémmd

t hen peel ¥ and t he pee I ng gte of deposited m was

vi sudb| y sbdisg rpaedtheeeeﬂuepreéﬁab\lwdéee in eeelasivelplasascneing Headhigveai ng
criteri aeffbt (ﬁﬂﬂ?}(ﬂ/l tHRQIi8Gh tﬂ}@lgergﬁdsc{eapm tion was carried out using
JEE- 400 imanufac ured by J E Ltd.,” tradenane) at a vacuum degree of
"1 Ton. A f peel ed of f to any degree B: Partially peeled off, C
Peel ed of f [ 0G%8hmowht dyasé ﬁmﬁ%ﬁﬂ&is@ %erﬁ b%@e&n{l‘ﬂl@p%ﬁ/aﬁﬁhé r&fn sebaci c
acid, 12.54 g (0.073 nol) of calcium hite, ) g (0.073
mol ) of §6‘6}P9ﬂ§l%8f %ermﬁenmwéanawﬂletlequhamdes icée %Séhevarlous

r eact § onpe@Binddnded of Y iréieh admpdsiedn z)!r@'n'éf"ﬁnﬁﬁreao tngaﬁreﬁqmemee@nmth a
stirrer, a de GI e abcool er, oppi ng. ﬁew ce,
anit rog@FF Frﬁf’) SHB%QP% ANEES Q’rﬂﬁe HF erég‘gfrﬁyféﬂzpéftt? Bassith respect to
phosphor wgo phi@dhy asaCthe FoRMARENQEP Nilh eheddide SBieltie 9@1@5@&@ Meia 0.5).
Air in the reactlog contal ner was .suffi.cientl re]E)ﬂ Eg

ni t r ogen SOHRASIHPRO @ﬁtpé‘?sﬁ’étrmmm&rléééﬁﬁl? 2%‘813 PR Rr @S E%%FtaBt regmpsint

and heat e@refetratblskoml to 17 p”agtsﬂag &9 Gnbee preferal8gdaab S Reisbyunadseritt yespect
Subs | yl enedi am ne were added

en ( p- Xy
drop Q/\M/(h palts yrrlnﬁif 03-3@ p‘?ﬂ?ﬁmiﬂer{ét) During this procedure, the
i nner temﬁ;laature of the reaction container was raised conti nuously
up to 28% In,the dropping step, the pressure was controlled to 0.5
MPa, and ‘gth%?% wat er was renoved to the outside of the system
t hrough t he deﬁhhlﬁglmbﬁrheamdomdaﬂnenay ihclublee dopprebatd aetioxiddnte hindered
dephl eg $0, as the range of, fr
125 t o 1 B0 KR bR Geut R pfRisT s R DG Rohl R B R Ao e
pr es3&r eanmldzeﬂ,mrﬂchthio antoaidanof 0.4 MPa/h to ordinary pressure over
60 m nut 5@43;?J” ng this procedure, the inner tenperature was raised
up to 300C "After that, the pressure was reduced at a rate of 0.002
MPa/ mi n to 0. OBuitiRa, mvbe pailyamidautcein. COS[]bSiﬂiQU@ﬂitﬂ%r%dnElrﬁf@nmméIbhten

was contjn . ot |rr

reached éesé)é?aeéﬂi ﬁ?‘?\i %%43 Va Suéh % po&l%q}? ﬂ?l%n? ﬁther @3 érﬁ” nﬁgeng'eeél § Eﬁllﬁzd

with nit nogémed pm;zblaﬁmqioilyeﬂlermﬁom@ﬂ%S)mﬂlyéth@nnmﬁm(PﬁD,and adneltea]ridqmd

pellgtiz i RPA | e

5 o hg(sws glg'Ftai golgﬁl%{* Eiﬁéfdlﬁg %@8%%&%@8 9 d tﬁe ere% %ﬁ%ﬂ;bg%(lﬁ(n)(}gé'n%% 1601:1%bas

(PA1l). the effect of the present invention is not unpalred In the case where the polyamide
resin composition of the present invention is a resin composition for a sliding part, from
the viewpoints of sliding property and mechanical properties of a molded article, the
composition preferably contains such thermoplastic resin having a high melting point.

35 [0044]
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25 The pol yam de (PAl) was found to have a phosphorus atom
concentration of 315 ppm a Yl value of-6.5, a relative viscosity of
2.47, a nunber average nol ecul ar wei ght Wnh of 21,000, and an Mw~ Mh of
2.6. [0079] Synthesis Exanple 2 30Melt pol ycondensation was carried
out in the sangp Hgﬁlaﬁgmﬂﬁ@gnthesis Exanple 1 except that t he kind
and bl endi ng anou of the

b to, 8, 329
(44.25 nol) of k é%mlapﬁlea%?ltigl ¢ § gfﬁt’g?‘fe natﬁﬁBP Ert fegtﬂAz) °

Tabl e 2 M@n reﬁtﬁ]‘i %ixféﬁholﬁ)isoepﬁil&ineﬁhﬁfing Betriaatal ﬁﬁﬂﬁ'&’epresented by
pol yam de_( The am de foung o have a hosggqD
at om conctbﬁtﬁ?lmlea geteréd)énﬁ%(l)atg oggenafigR ob70 {1070 Of TR PTE

Vi scosi t ym8I, &r dédre A totATDRGctabuGEL nOl ecul ar wei ght M of 17, 500,
and an My IWh_of 2.5. [0080] Synthesis Exanple 3 Melt polycondensatlon

was carril@8%Jut in the sane manner as in Synthesis 5 Exanple 1 except
t hat the di am pe—cg@nponent was changed to 5,423 g (39.82 nol) of
pxyl yl enedi am Q 60 g (4. ?2 nol ) of mxyl yl enedi am ne

(p-xyl yl enedi & and n} xyl§ nedi am ne accounted for 90 nol % and
10 nol % of t he\dizam ne conponent, respectively), to thereby obtain a
pol yam d PA3). Table 2 shows val ues of physical properties of the
resultantoé% am de (PA3). 10 The polyam de (PA3) was found to have a
phosphorus at orﬂmm@rttﬂ thé jp@lljrphényBﬁﬁ spHide vehiYh maglha:é:)leﬁdedZn the @olyamide
relative vi.scosit er _avera of
17 506,  aeingnman of s Bretpbg oo e SRR SRR neRiy e

poI y condesfisiatur slinaspresdrtedioly ﬂmtfonnulta ms as arabl ammmmﬁneraﬂaavmgsyntﬂuad ugits

changed 16080 BegbSuBIB e (RN B R HR b b gESheiR

bl ended vaswohamged kimads@f He wnifs0. 007 nol) (a nolar ratio between a
phosphor %bontin cal ci um hypophosphite and sodi um acetate was 0.5),
to thereH@ tain a polyam de (PA4). 20Table 2 shows val ues of

physi cal propertjies of the resultant polyam de (PA4). The pol yam de
(PA4) was d Ve a phosphorus atom concentration of 28 ppm a
Yl val ue of 2 H relative (vigcosity of 2.23, a nunber average

) i of 18,000, and an Mw Mh of 2.6. [0082] 25
Synt hgsi s Exa g 5 Mel t pol ycondensati on was carried out in
the sane manner as in Synthesis Exanple 1 except that the anount of
cal ci um hypgphosphite bl ended was changed to 49.25 g (0.292 nol), and
t he amount of_saodi um acetate bl ended was changed to 23.95 g (0.292
nol) (a mol gf rayio betye yeen a phosphorus atomin cal ci um
hypophosphi t )} 30sodi um’acetate was 0.5). In this case, the
nol ecul ar wehght/ i ncreased significantly during nelt polynerization,
and it was difficult to control the nol ecul ar wei ght. Table 2
shows val ues [ ies of the resultant polyam de (PAS).
The pol yam de MRS ¥e a phesphorus atom concentration
of 1,210 ppm val ue o . a relative viscosity of 2.42, a
nunber average pt'ecul ar we vh of 35 40,000, and an Mwv Mh of 2.7.

/\ /\ W)

20 [0048]
The polyphenylene sulfide may further include a trifunctional structural unit
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represented by the following formula (VII) at a concentration of 10 mol% or less in the

total structural units.

[0049]
NS
/ /§ (VII)
5
[0050]

The constituent units represented by the formulae (I) to (VII) may each have a
substituent such as an alkyl group, a nitro group, a phenyl group, or an alkoxyl group on
its aromatic ring.

[0051] ’

The viscosity of the polyphenylene sulfide which may be blended in the
polyamide resin composition of the present invention, which is determined using a flow
tester under a load of 20 kg at a temperature of 300°C, preferably falls within the range
of preferably from 100 to 10,000 poise, more preferably from 200 to 5,000 poise, still
more preferably from 300 to 3,000 poise. The polyphenylene sulfide may be prepared
by an arbitrary method.

[0052]

In the polyamide resin composition of the present invention, from the viewpoint
of heat resistance, a mass ratio between the polyamide (A) and the polyphenylene sulfide
is preferably 5:95 to 99.9:0.1, more preferably 5:95 to 95:5, still more preferably 20:80 to
80:20. '

[0053]
(Modified polyolefin)

As the modified polyolefin, there may be used a product obtained by
modification of a polyolefin with an ¢,G-unsaturated carboxylic acid or an ester or metal
salt derivative thereof through copolymerization, or by graft introduction of, for example,
a carboxylic acid or an acid anhydride to a polyolefin. Specific examples thereof may
include, but not limited to, an ethylene/propylene copolymer, an ethylene/1-butene
copolymer, an ethylene/4-methyl-1-pentene copolymer, an ethylene/1-hexene copolymer,
an ethylene/1-octene copolymer, an ethylene/1-decene copolymer, a propylene/ethylene
copolymer, a propylene/1-butene copolymer, a propylene/4-methyl-1-pentene copolymer,
a propylene/1-hexene copolymer, a propylene/1-octene copolymer, a propylene/1-decene
copolymer, a propylene/1-dodecene copolymer, an ethylene/propylene/1,4-hexadiene
copolymer, an ethylene/propylene/dicyclopentadiene copolymer, an ethylene/1-
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concentration SI ZCE 008 8Z OFZI Polynerization rate nodifier
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copolymer.
[0054]

In the polyamide resin composition of the present invention, from the
viewpoints of mechanical strength, impact resistance, heat resistance, and the like, the
amount of the modified polyolefin blended is preferably 0.5 to 50 parts by mass, more
preferably 1 to 45 parts by mass, still more preferably 5 to 40 parts by mass with respect
to 100 parts by mass of the polyamide (A).

[0055]
{Molten liquid crystal polymer)

It is preferred that the molten liquid crystal polymer have property of forming a
liquid crystal in a molten phase (that is, exhibits optical anisotropy) and have an intrinsic
viscosity [n], which is determined in pentafluorophenol at 60°C, of 0.1 to 5 dl/g.

[0056]

Typical examples of the molten liquid crystal polymer may include, but not
limited to: a polyester which is substantially formed of an aromatic hydroxycarboxylic
acid unit; a polyester which is substantially formed of an aromatic hydroxycarboxylic
acid unit, an aromatic dicarboxylic acid unit, and an aromatic diol unit; a polyester which
is substantially formed of an aromatic hydroxycarboxylic acid unit, an aromatic
dicarboxylic acid unit, and an aliphatic diol unit; a polyester amide which is substantially
formed of an aromatic hydroxycarboxylic acid unit and an aromatic aminocarboxylic
acid unit; a polyester amide which is substantially formed of an aromatic '
hydroxycarboxylic acid unit, an aromatic dicarboxylic acid unit, and an aromatic diamine
unit; a polyester amide which is substantially formed of an aromatic hydroxycarboxylic
acid unit, an aromatic aminocarboxylic acid unit, an aromatic dicarboxylic acid unit, and
an aromatic diol unit; and a polyester amide which is substantially formed of an aromatic
hydroxycarboxylic acid unit, an aromatic aminocarboxylic acid unit, an aromatic
dicarboxylic acid unit, and an aliphatic diol unit.

[0057]

Examples of the aromatic hydroxycarboxylic acid unit for constructing the
molten liquid crystal polymer may include units derived from p-hydroxybenzoic acid, m-
hydroxybenzoic acid, 6-hydroxy-2-naphthoic acid, 7-hydroxy-2-naphthoic acid, and the
like.

Examples of the aromatic dicarboxylic acid unit may include units derived from

terephthalic acid, isophthalic acid, chlorobenzoic acid, 4,4"-biphenyldicarboxylic acid,
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-tt P a, Dicarboxylic acid Sebacic acid Azelaic acid Sebacic

2,6-naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, 4,4"-oxydibenzoic
acid, diphenylmethane-4,4'-dicarboxylic acid, diphenylsulfone-4,4'-dicarboxylic acid,
and the like.

Examples of the aromatic diol acid unit may include units derived from
hydroquinone, resorcinol, methylhydroquinone, chlorohydroquinone,
phenylhydroquinone, 4,4'-dihydroxybiphenyl, 2,6-dihydroxynaphthalene, 2,7-
dihydroxynaphthalene, 4,4'-dihydroxybiphenyl ether, 4,4'-dihydroxybiphenylmethane,
4,4'-dihydroxybiphenyl sulfone, and the like.

Examples of the aliphatic diol acid unit may include units derived from ethylene
glycol, propylene glycol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,7~
heptanediol, 1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 1,11-undecanediol, 1,12-
dodecanediol, and the like.

Examples of the aromatic aminocarboxylic acid unit may include units derived
from p-aminobenzoic acid, m-aminobenzoic acid, 6-amino-2-naphthoic acid, 7-amino-2-
naphthoic acid, and the like.

Examples of the aromatic diamine unit may include units derived from p-
phenylenediamine, m-phenylenediamine, 4,4'-diaminobiphenyl, 2,6-diaminonaphthalene,
2,7-diaminonaphthalene, and the like.

[0058]

Preferred examples of the molten liquid crystal polymer may include: a
polyester which is formed of a p-hydroxybenzoic acid unit and a2 6-hydroxy-2-naphthoic
acid unit; a polyester which is formed of a p-hydroxybenzoic acid unit, a 4,4'-
dihydroxybiphenyl unit, and a terephthalic acid unit; a polyester which is formed of a p-
hydroxybenzoic acid unit, an ethylene glycol unit, and a terephthalic acid unit; and a
polyester amide which is formed of a p-hydroxybenzoic acid unit, a 6-hydroxy-2-
naphthoic acid unit, and p-aminobenzoic acid unit.

[0059]

In the thermoplastic resin composition of the present invention, from the
viewpoints of molding processability, dimensional stability and chemical resistance of a
molded article, and the like, the amount of the molten liquid crystal polymer blended is
preferably 0.1 to 200 parts by mass, more preferably 0.5 to 150 parts by mass, still more
preferably 1 to 100 parts by mass with respect to 100 parts by mass of the polyamide (A).
[0060]

A production method for the polyamide resin composition of the present

invention is not particularly limited, and the composition can be produced by: blending
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Sebaci c acid Sebacic acid -7t N< el 71- <tn < Synthesis Exanple
1 Synthesis Exanple 2 Synthesis Exanple 3 Synthesis Exanple 4
Synthesis Exanple 5 [0084] Exanple 101 The pol yam de (PAl),
whi ch had been dried under reduced pressure at 150C for 7 hours, was

fed to a hakfePRRPAMOintdof WePpoBabENe @qls} iheoer (BRHHdasd MgeEled) Yhdsolid
TOSH BA NACHI NE( éoéiwtil_lTD. tradenanme; TEM 8 k

) 7BS) at a rate_ of ., /h
and ext r JH@Ecagt FoRsidit epRd aqihe o0 T -S0E e iSGuy The
rotation §Heefeingl&d Baiirianeutvydecdeediciall9kndRa nRakéE HBormmaspR| te
gl ass fi ber grranuf act ured b% Ni ggo? EI ectric @ ass, Co., Ltd., )

t r adenameRelbSneasyrangy {F CArricd OYERY fae mﬁc?y Taletials PN tope-seRy or twin-
pol yagi decfdRPexhiudels Bafbuk-£ehifes] orddnothck b\ cObindlak @8 thent BoinltRE Bl of the
prepare resi ellets. 10 Thﬁ1 resultant .resin pellets vverﬁgﬁ;%ect ed

P

to inj ecthHHQ‘?Fde’PﬁéteB'sP%m& odipelyingnferdingiTign FRERPRTY ct ured
by FANUC &%?nggao@hpdgem G)ﬂl&{j@éltiﬁé\%@thé&%ﬂ} ﬁ&idg—f@& ﬁbﬂﬁhﬁ ﬁ"einfl;orcenéent _

t enperature 0 and a enper.ature.o . to ther obtain
o Tbet - pHEBehs STEd ar g aihcemel IS b oF Ot (e eTbotbinay Bg 0ge WRgRRaLres
pr Op|6f ti chéll@tﬁzihgl Giflfﬁiéxﬁ_%ﬂn@ dfi @h%g\dﬂd prdﬂlﬁel‘ls uh&(dlzenﬂfﬁigl the Besahavipetlbie, or
results of the .eval yation. Ex e 1l A test .piece
L ortab3) Sae et iSobEs SR P oare FECTA AR P sommenesting vy
except t hapohentpol yam de (PAl) was changed to the pol yam de (PA2).
For the \r/[ﬁ&@l]t ant test piece, physical properties of the nol ded

article nmeasured. Table 3 shows the 20results of the eval uation.
[ 0086] <Molded article>

The polyamide resin composition of the present invention may be used to
15  produce a molded product having a desired shape by a known molding method such as
injection molding, blow molding, extrusion molding, compression molding, stretching,
or vacuum molding. The composition may be molded as an engineering plastic not
only into a molded article but also into a shape of a film, a sheet, a hollow container, a
tube, or the like, and is suitably used for industrial raw materials, industrial materials,
20 household products, and the like.
[0062]

The molded article including the polyamide resin composition of the present
invention is suitably used for a variety of applications such as transporting equipment
parts, electrical and electronic parts, and sliding parts.

25 Specific examples of the transporting equipment parts include: an automotive
part such as an engine mount, an engine cover, a torque control lever, a window regulator,
a headlamp reflector, a door mirror stay, or a radiator tank; and an aircraft part such as a
main wing.

Specific examples of the electrical and electronic parts include electrical and

30 electronic parts to be mounted on a printed-circuit board, such as a connector, a switch, a
housing for IC or LED, a socket, a relay, a resistor, a condenser, a capacitor, and a coil
bobbin.

Specific examples of the sliding parts include a bearing, a gear, a bush, a spacer,
a roller, and a cam.

35  [0063]
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Exanpl e 103 A test piece for evaluation was obtained in the
same manner as in Exanple 101 except that the polyam de (PAl) was
changed to the polyam de (PA3). For the resultant 25 test piece,
physi cal properties of the nolded article were neasured. Table 3

shows the resulys of ]%ehg Sﬁéﬁe%%glb]olgo{d%%@duﬁ{gﬂgﬂngﬁi %9@(@%1%2{1@18@?%@1@

for eval uati on"was o manner
except t hetin chmpasibommagfbetchated vatisa ictad sudhl asradienimesorchianged khowm

100 parts, r ece,

physt cal TrRTRER b 3t RRdeRoctlo BB Hod O Rork EricBT P bh b

shows t heBaf@@Ldanng)WIthhiee wetl,uhe pahto hOOBBI Bvahplreated it primstt in

pi ececfor ! . i I )

01 Excddfiftea; TE ol dH B BB el RTE ARy At B it

60 partstgﬁymm@éklyef- the glass fiber and 40 parts by mass of cal ci um

carbonati ‘ﬁr the resultant test piece, physical properties of the
tic

mol ded a e were neasured. Table 3 shows the results of the
eval uation. 5[ JbgMet@anfirminghe matdsoapngsaict partisyharlydinised agdeng as the

obt ai ned rﬁé??]ltéaﬁ bg%lggosfﬁ%ﬂ'?&ﬁn fh% x}a oﬁ)éﬁ&rgkﬁn%lgdfth%i‘&) Rciid¥Grdue ALARS

fiber was car bon For the resu tant test "pi ece,

physil@al (pichperlii % aed Hfh &raw ﬂ@lﬁtfa\iﬁ {sueh @s We N, ﬁ%b@@l} anuprémeéals (such
shows t hgg esuibt 5{1@%) 1@?&?1% e a‘l’sa(rsh&{‘as MQO@QIan %;C%netals (nucl‘faas Fe, '

t est plece for eval uation was obtained in er as

Exanpl e Rom aek OshtCronad mﬁ@Séﬁwbrﬁﬁ Gt Rﬂih@ltblraﬁmpp HQrm%ifﬂéno@H Régnd Pt),

changed fg,gfp 19thdpas tGuy, t}y rﬁﬁ&%d)%f’cﬁé 19%&talstzyudﬁsa%% flfarc&)h@rou 13
resul tant test plece Slca 3r0 ertles of he nol fIC e WwWer e

measur ed mefalp(ich ag tlneaqdegl | @@uﬂfmtrﬁ@a]é\ﬁ%}}"béﬁ .Cifﬂ Sn{ Wdiq) BAve

108 fstegb mitgse (bth L\ HABIYN WA n%?ﬁlﬂjxﬁ&dcdaﬂng heeRan®, E‘@ﬁ%@ran?%f in
Exanpl e 101 20 exce t that the amount of the gl.asSs fiber bl ended was

changed P?%WSﬁalff‘?%mﬂ?m&ﬁ%éhet@etfbds‘ffé’r%sst“b‘gﬂl%é%dmmd?m%élhcon oxide,

resul t antitdn@sh oRid%Cﬁhd Ahy skicle). Prifsthisesaybe ﬁﬁ@a a[@iedﬂ‘QLS aﬁtau@j/ Br yere
neasured. Tabl.e 3 shows thi resul ts. of _the ev

Conpar at FYBPEREAI &0 05 InF8 Kinss ﬁqfdéu%%(a&dp% R préwé Composit
t er epht ha mpydefonmnahmmb@c% ot the el oxideadenasre om@@hﬁ s fed

S AR R T e L
ext r uded fiaztn theGydWRGRE off eRPROMb IR cGhickifg ptbpaftgi @n@- adncalcﬁcftfem/f a metal-
ol ags. 11 BRREL Rah e PO BB D DG 3R BB FRIAY asb Co., Lrd .
t radenanmg0d33T- 296GH) with respect to 100 parts by nass of
As a deposition method, there is given, for example, a gas phase method such as
25 a PVD method (such as a vacuum deposition method, an ion plating method, a sputtering
method, or a molecular beam epitaxy method), a CVD method (such as a thermal CVD
method, a plasma CVD method, a metal organic chemical vapor deposition method
(MOCVD method), or a photo-CVD method), an ion beam mixing method, or an ion
injection method. A meal coating or a metal oxide coating obtained by any one of the
30  deposition methods may be a single coating or a complex coating including two or more
kinds of coatings (laminated film). For example, an Al coating or the like may be
formed alone, or a coating including a metal other than Cu (such as a Zn coating or an Sn
coating) may be formed on a Cu coating.
[0066]
35 In particular, in the case where a thick metal coating is formed, a thin metal
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Relative viscosity=t/t} = (1)
[0070]
(2) YI value of polyamide

In accordance with JIS-K-7105, a YI value was measured by a reflection method.
A polyamide having a higher YI value is evaluated to be more colored in yellow. Asa
device for measurement of the YI value, a color difference measurement device
manufactured by Nippon Denshoku Industries Co., Ltd. (type: Z-£80 Color Measuring
System) was used.
[0071]
(3) Phosphorus atom concentration

A phosphorus atom concentration was measured by a fluorescent X-ray analysis.
As a measurement device, ZSX primus (tradename) manufactured by Rigaku
Corporation was used. The analysis was carried out under conditions of: vacuum tube:
Rh 4 kW; atmosphere: vacuum; analysis window: polyester film 5 gm; measurement
mode: EZ scan; and measurement diameter: 30 mm¢. Calculation was carried out by
SQX calculation using software manufactured by Rigaku Corporation.
[0072]
(4) Molecular weight

A molecular weight was measured by gel permeation chromatography (GPC).
As a measurement device, Shodex GPC SYSTEM-11 (tradename) manufactured by '
Showa Denko K.K. was used. As a solvent, hexaﬂuoroisopropanol (HFIP) was used,
and 10 mg of a polyamide used as a sample was dissolved in 10 g of HFIP and used in
measurement. Measurement was carried out using two GPC standard columns HFIP-
806M (tradename) (column size: 300%8.0 mm 1.D.) manufactured by Showa Denko K.K.
as measurement columns and two reference columns HFIP-800 (tradename) under
conditions of: column temperature: 40°C; and solvent flow rate: 1.0 mL/min. Asa
standard sample, polymethyl methacrylate (pMMA) was used, and SIC-480 II
(tradename) manufactured by Showa Denko K.K.. was used as data processing software
to determine a number average molecular weight (Mn) and a weight average molecular
weight (Mw).
[0073]
(5) Mechanical properties of molded article

Mechanical properties of a molded article were measured under conditions
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shown in Table 1.

[0074]
Table 1
Test item Test method Test piece dimension

Tensile strength According to ISO527 1SO3167 dumbbell piece
Tensile elastic modulus Same as above Same as above
Bending strength According to ISO178 80x10x4 mm
Bending elastic modulus Same as above 80x10x4 mm
Charpy impact strength According to ISO179 80x10x4 mm
High-temperature bending | According to ISO178,

elastic modulus measured at 140°C 80>10x4 mm
Deflection temperature According to ISO75 80x10%4 mm

under load

5 [0075]

(6) Equilibrium water absorption
The absolute dry mass of a disk-shaped test piece (diameter 50 mmxthickness 3
mm) was weighed, and then the test piece was dipped in atmospheric boiling water.
Changes of the mass were measured with time, and the water absorption at the time when
10 no change in the mass was observed was determined as an equilibrium water absorption.
[0076]
(7) Sliding property
A sliding test of a resin ring against a resin ring was carried out on a Suzuki-
type sliding tester. The sliding surface was polished using emery #1200 and set on the
15 bottom side of the device. A comparative abrasion quantity was measured under
conditions of: contact area: 2 cm?; surface pressure: 0.49 MPa; speed: 100 m/s; sliding
time: 8 hours.
[0077]
(8) Metal deposition property
20 . Aluminum was deposited on the surface of a test piece by a vacuum deposition
method to form an aluminum deposited film with a film thickness of 10 pm. Next, a
pressure-sensitive adhesive tape was adhered firmly to the aluminum deposited film and
then peeled off, and the peeling state of the deposited film was visually observed.
Evaluation was carried out based on the following criteria. It should be noted that
25  deposition was carried out using JEE-400 (manufactured by JEOL Ltd., tradename) at a
vacuum degree of 1 Torr.
A: Not peeled off to any degree, B: Partially peeled off, C: Peeled off
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[0078]
Synthesis Example 1

8,950 g (44.25 mol) of sebacic acid, 12.54 g (0.073 mol) of calcium
hypophosphite, and 6.45 g (0.073 mol) of sodium acetate were weighed accurately and
fed to a reaction container having an inner volume of 50 L and equipped with a stirrer, a
dephlegmator, a cooler, a thermometer, a dropping device, a nitrogen inlet tube, and a
strand die (a molar ratio between a phosphorus atom in calcium hypophosphite and
sodium acetate was 0.5). Air in the reaction container was sufficiently replaced with
nitrogen, and the container was pressurized with nitrogen to 0.3 MPa and heated with
stirring to 160°C to melt sebacic acid uniformly. Subsequently, 6,026 g (44.25 mol) of
p-xylylenediamine were added dropwise with stirring over 170 minutes. During this
procedure, the inner temperature of the reaction container was raised continuously up to
281°C. In the dropping step, the pressure was controlled to 0.5 MPa, and generated
water was removed to the outside of the system through the dephlegmator and cooler.
The temperature of the dephlegmator was controlled so as to fall within the range of from
145 to 147°C. After completion of dropping of p-xylylenediamine, the pressure was
reduced at a rate of 0.4 MPa/h to ordinary pressure over 60 minutes. During this
procedure, the inner temperature was raised up to 300°C.  After that, the pressure was
reduced at a rate of 0.002 MPa/min to 0.08 MPa over 20 minutes. Subsequently, the
reaction was continued at 0.08 MPa until the torque of the stirring device reached a
predetermined value. After that, the system was pressurized with nitrogen, and a
polymer was taken out from the strand die and pelletized, to thereby obtain about 13 kg
of a polyamide (PA1).

Table 2 shows values of physical properties of the resultant polyamide (PA1).
The polyamide (PA1) was found to have a phosphorus atom concentration of 315 ppm, a
Y1 value of -6.5, a relative viscosity of 2.47, a number average molecular weight Mn of
21,000, and an Mw/Mn of 2.6.
[0079]
Synthesis Example 2

Melt polycondensation was carried out in the same manner as in Synthesis
Example 1 except that the kind and blending amount of the dicarboxylic acid were
changed to 8,329 g (44.25 mol) of azelaic acid, to thereby obtain a polyamide (PA2).

Table 2 shows values of physical properties of the resultant polyamide (PA2).
The polyamide (PA2) was found to have a phosphorus atom concentration of 302 ppm, a

Y1 value of -1.0, a relative viscosity of 2.22, a number average molecular weight Mn of
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17,500, and an Mw/Mn of 2.5,
[0080]
Synthesis Example 3

Melt polycondensation was carried out in the same manner as in Synthesis
Example 1 except that the diamine component was changed to 5,423 g (39.82 mol) of p-
xylylenediamine and 603 g (4.43 mol) of m-xylylenediamine (p-xylylenediamine and m-
xylylenediamine accounted for 90 mol% and 10 mol% of the diamine component,
respectively), to thereby obtain a polyamide (PA3).

Table 2 shows values of physical properties of the resultant polyamide (PA3).
The polyamide (PA3) was found to have a phosphorus atom concentration of 300 ppm, a
Y1 value of -2.0, a relative viscosity of 2.11, a number average molecular weight Mn of
17,200, and an Mw/Mn of 2.7.
[0081]
Synthesis Example 4

Melt polycondensation was carried out in the same manner as in Synthesis
Example 1 except that the amount of calcium hypophosphite blended was changed to
1.19 g (0.0607 mol), and the amount of sodium acetate blended was changed to 0.57 g
(0.007 mol) (a molar ratio between a phosphorus atom in calcium hypophosphite and
sodium acetate was 0.5), to thereby obtain a polyamide (PA4).

Table 2 shows values of physical properties of the resultant polyamide (PA4).
The polyamide (PA4) was found to have a phosphorus atom concentration of 28 ppm, a
YT value of 25.0, a relative viscosity of 2.23, a number average molecular weight Mn of
18,000, and an Mw/Mn of 2.6.
[0082]
Synthesis Example 5

Melt polycondensation was carried out in the same manner as in Synthesis
Example 1 except that the amount of calcium hypophosphite blended was changed to
49.25 g (0.292 mol), and the amount of sodium acetate blended was changed to 23.95 g
(0.292 mol) (a molar ratio between a phosphorus atom in calcium hypophosphite and
sodium acetate was 0.5). In this case, the molecular weight increased significantly
during melt polymerization, and it was difficult to control the molecular weight.

Table 2 shows values of physical properties of the resultant polyamide (PAS5).
The polyamide (PA5) was found to have a phosphorus atom concentration of 1,210 ppm,
a Y1 value of 0.5, a relative viscosity of 2.42, a number average molecular weight Mn of
40,000, and an Mw/Mn of 2.7.
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[0084]

Example 101
The polyamide (PA1), which had been dried under reduced pressure at 150°C
for 7 hours, was fed to a base hopper of a twin-screw extruder (manufactured by
5 TOSHIBA MACHINE CO., LTD., tradename: TEM37BS) at a rate of 8§ kg/h, and
extruded at a cylinder temperature of 280 to 300°C and a screw rotation speed of 150
rpm, and side-feeding of 100 parts by mass of a glass fiber (manufactured by Nippon
Electric Glass Co., Ltd., tradename: 03T-296GH) with respect to 100 parts by mass of
the polyamide (PA1) was carried out at a rate of 2 kg/h, to thereby prepare resin pellets.
10 The resultant resin pellets were subjected to injection molding using an injection molding
machine (manufactured by FANUC CORPORATION, tradename: FANUC 1100) at a
cylinder temperature of 300°C and a mold temperature of 120°C, to thereby obtain a test
piece for evaluation. For the resultant test piece, physical properties of the molded
article were measured. Table 3 shows the results of the evaluation.
15 [0085]
Example 102
A test piece for evaluation was obtained in the same manner as in Example 101
except that the polyamide (PA1) was changed to the polyamide (PA2). For the resultant
test piece, physical properties of the molded article were measured. Table 3 shows the
20  results of the evaluation.
[0086]
Example 103
A test piece for evaluation was obtained in the same manner as in Example 101
except that the polyamide (PA1) was changed to the polyamide (PA3). For the resultant
25  test piece, physical properties of the molded article were measured. Table 3 shows the
results of the evaluation.
[0087]
Example 104
A test piece for evaluation was obtained in the same manner as in Example 101
30  except that the amount of the glass fiber blended was changed from 100 parts by mass to
50 parts by mass. For the resultant test piece, physical properties of the molded article
were measured. Table 3 shows the results of the evaluation.
[0088]
Example 105

35 A test piece for evaluation was obtained in the same manner as in Example 101
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except that 100 parts by mass of the glass fiber were changed to 60 parts by mass of the
glass fiber and 40 parts by mass of calcium carbonate. For the resultant test piece,
physical properties of the molded article were measured. Table 3 shows the results of
the evaluation.
[0089]
Example 106

A test piece for evaluation was obtained in the same manner as in Example 104
except that the glass fiber was changed to a carbon fiber. For the resultant test piece,
physical properties of the molded article were measured. Table 3 shows the results of
the evaluation.
[0090]
Example 107

A test piece for evaluation was obtained in the same manner as in Example 101
except that the amount of the glass fiber blended was changed from 100 parts by mass to
5 parts by mass. For the resultant test piece, physical properties of the molded article
were measured. Table 3 shows the results of the evaluation.
[0091]
Example 108

A test piece for evaluation was obtained in the same manner as in Example 101
except that the amount of the glass fiber blended was changed from 100 parts by mass to
180 parts by mass. For the resultant test piece, physical properties of the molded article
were measured. Table 3 shows the results of the evaluation.
[0092]
Comparative Example 101

A polyamide 6T (polyhexamethylene terephthalamide, manufactured by Solvay,
tradename: Amodel) was fed to a base hopper of a twin-screw extruder (manufactured by
TOSHIBA MACHINE CO., LTD., tradename: TEM37BS) at a rate of § kg/h, and
extruded at a cylinder temperature of 300 to 340°C and a screw rotation speed of 150
rpm, and side-feeding of 100 parts by mass of a glass fiber (manufactured by Nippon
Electric Glass Co., Ltd., tradename: 03T-296GH) with respect to 100 parts by mass of
the resin was carried out at a rate of 2 kg/h, to thereby prepare resin pellets. The
resultant resin pellets were subjected to injection molding using an injection molding
machine (manufactured by FANUC CORPORATION, tradename: FANUC i100) at a
cylinder temperature of 340°C and a mold temperature of 130°C, to thereby obtain a test

piece for evaluation. For the resultant test piece, physical properties of the molded
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article were measured. Table 3 shows the results of the evaluation.
[0093]
Comparative Example 102

A polyamide 46 (polytetramethylene adipamide, manufactured by DSM,
tradename: Stanyl) was fed to a base hopper of a twin-screw extruder {(manufactured by
TOSHIBA MACHINE CO., LTD., tradename: TEM37BS) at a rate of 8 kg/h, and
extruded at a cylinder temperature of 290 to 310°C and a screw rotation speed of 150
rpm, and side-feeding of 100 parts by mass of a glass fiber (manufactured by Nippon
Electric Glass Co., Ltd., tradename: 03T-296GH) with respect to 100 parts by mass of
the resin was carried out at a rate of 2 kg/h, to thereby prepare resin pellets. The
resultant resin pellets were subjected to injection molding using an injection molding
machine (manufactured by FANUC CORPORATION, tradename: FANUC 1100) at a
cylinder temperature of 310°C and a mold temperature of 120°C, to thereby obtain a test
piece for evaluation. For the resultant test piece, physical properties of the molded
article were measured. Table 3 shows the results of the evaluation.
[0094]
Comparative Example 103

A polyamide 9T (manufactured by KURARAY CO., LTD., tradename: Kuraray
Genestar G2330, containing 56% by mass of a glass fiber) was subjected to injection
molding using an injection molding machine (manufactured by FANUC
CORPORATION, tradename: FANUC 1100} at a cylinder temperature of 320°C and a
mold temperature of 140°C, to thereby obtain a test piece for evaluation. For the
resultant test piece, physical properties of the molded article were measured. Table 3
shows the results of the evaluation.
[0095]
Comparative Example 104

A test piece for evaluation was obtained in the same manner as in Example 101
except that the polyamide (PA1) was changed to the polyamide (PA4). For the resultant
test piece, physical properties of the molded article were measured. Table 3 shows the
results of the evaluation.
[0096]
Comparative Example 105

A test piece for evaluation was obtained in the same manner as in Example 101
except that the polyamide (PA1) was changed to the polyamide (PA5). For the resultant

test piece, physical properties of the molded article were measured. Table 3 shows the
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results of the evaluation.
[0097]
Comparative Example 106

A test piece for evaluation was obtained in the same manner as in Example 101
except that the amount of the glass fiber blended was changed from 100 parts by mass to
0.5 part by mass. For the resultant test piece, physical properties of the molded article
were measured. Table 3 shows the results of the evaluation.
[0098]
Comparative Example 107

An attempt to prepare resin composition pellets was made in the same manner as
in Example 101 except that the amount of the glass fiber blended was changed from 100
parts by mass to 250 parts by mass. However, it was impossible to prepare the resin
composition pellets because fuzzy strands were formed.
[0099]
Comparative Example 108

A test piece for evaluation of the polyamide (PA1) in which no glass fiber was
blended was prepared. For the resultant test piece, physical properties of the molded

article were measured. Table 3 shows the results of the evaluation.
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[ 0102] It should he note in Exanple 107 and Conparative
Exanpl es 103, 1063 , [he t enperatiur e bendi ng| el agtic
nmodul i were not [reasyrled. cle om_Talkl ¢ 3, |eac t he| nol ded
articles of Co 2 &fanpl s .ﬁt% T0g|usi g%t bl gafi de 6T,
t he pol yam de 4 |y almi [ was floynd {o h ow
mechani cal stre dja |l ow el t modullus and ha yh
equi | i brium wat gro absgrgtijon. A 6 gesin, _whic 5
conventional ly a ® stludi gd jas| a f,op anePe£t$ oniclgapt, is.a
resin obtained ffo'eqQ@ hyl epefli ani BegafdSagdi §ig aci gz ghd isS
excel lent in heatg‘@sig-t e a1nd mpchanicgl SpEopeE t es. %Ev@/er, The
resin contains 4 ¥ dnildd gf oup a hi g@ef':‘ raki o Conpaf®d pith &
usual polyam de [Fesing—gugh—as—a 6 Fesi-i—-apd-a-G-ep—66 resi i
and hence has tHex dj avbdck o‘f hi er abs%rpt on. refofe, «
al t hough t he nyl{ah 26 |resi|n. (has Cel | ent heaqt resis e angl ©
mechani cal propdr&ies ﬁi%%ﬂry sf af®|«i®|acelar iy, o res|n hag a
hi gher wat er abscﬁﬁii gn |cdnpar|ed th usvall polyamd s5inspand S
hence shows |ardéf redudtijons |i nj heal tesi$tance|and| 15nechahi cal2
properties compgr®ed wijtif tlhe usu resins. |Further, hi gh| wat g
absorption | ead943g %a Imarge chlan i 1\Dji mensi on @fcco gl y, | and b
hence the di mendinml|a0&8l&icy i |RsBlBiclsntai h Qo ASES k=
Therefore, it is %gﬁ eyrt{tlo [use (RetesTni mpart's i refl to-Bave
hi gh accuracy. Ngteovdr,| due tlo hvat er absofptipn s i N} noungi ng
on a substrate i rfifage mounit | pgrsystefT [damuage d—bl i st eB
appears on the g 304f |a|p resulting infsig cant|y &
| ower ed perforng %r:eldapill poof lbhe|aard. | [01 Ineo
addition, as for &l6di tli an [REBERt S geagh af ofded O
articles of Conpar &t i e |Edanplles| 1p1{to LOB using th yan) de 6J,
t he pol yam de 4 ,Onr pollyam ar Wwas found to h ow. padhesfion
property to a rrE,tgan, lyer . 25Nex t he| pol yam de| ( PA aving a B
phosphorus atom %Eﬁ; n of| 50 pehe 6k |kLess nas rge I vatue,
and hence the ngldiéd obtfai pep-TRoMmEhe pplga Mas|a £
yel | owi sh col or @1@ as a kowergd fomer¢ial |val be ([Conplr at} ve g
Exanpl e 104). Manwhille, in the 5e| 0 he pol yam dg (PBAS) having a
phosphorus at omjaonc i gn |of 0pPO| ppm of nofe, fhe phol ecul arz
wei ght increasec*?"@ Y ng pett|30 po|ynefizaftion andﬁit
was i npossi bl e & ¢o e ol drag|dhto( CRpprat | we Exambe
105) . Fur @22 Cc3 —thEresrh Toppds nof[3 g
Conparative Exarr@%J i gh Ebta ned| by addi ng excesgig\ep
amount of the fidger gz zy anas—erepropuce < ga
pel l etization, gu&doh t [wgs ops| bl e[ tp prpduc | | ety @ -
35[0104] = et|hegr —pgaph|of &hp B0 artf gl @gyof
Exanpl es 101 to E;)>< d [t'd hEVES|JUCHAEL e ptSof pti o™ ang & be
excellent in theamec 1| |priogerfi es| apd| heat fesi ce. |2 g >
Meanwhil e, in tLE_ms_ef egch |f he bol yam de {(PA1 pol kfang gk
(PA3) used 5 in 01 t|g 19, | t he| npl pgul BB W it vvasgﬁalﬁl to
be controlled if meri|ZtE pn|_Fuprtherg the r t ant %ﬁg
was hardly col of e n;cl egi arf| c immedﬁwa und [tco haxe
excel | ent appealf i ire | efeh pE Zhp npEdeEart igl e pfe
Exanpl es 101 to e IES)-A04 [RES po|Fan @e Si n%v\@—gogmd
to have | ow wat¢r abs -§%LFEE @%@gg) nt|En f€ane Sefargance,
mechani cal pr@4grties, 318 heép o %s'g SthACS ‘oFufEhery each og he
nol ded articl & 3] @ti‘{c’)%o% s| Epgngl 8o [z X! |BrE B n
adhesi on strefgth to al b,ay%.ﬂ@l%% Ex%@@ 2% = § g §
g 28 8 15l&s|as|EeSE (B 2|5 E
— SEl SE|BES MY 5S |Eg S |S8E
s 2 Eo| 82 |5[ZE|8|5|BlaBlE 58 B [£2
S = Szl 52 |55/ 85825055 & [=ax
S & 25 2§ |B=|caa0E §add B =2 |2aa
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The pol yam de (PAl) and a pol ytetrafl uoroethyl ene resin (PTFE,

manuf actured 15 by KI TAMJRA LI M TED, tradenane: KTL610), which had
been dried under reduced pressure at 150C for 7 hours, were bl ended
so as to have a conposition shown in Table 3 using a tunbler. The
resul tant OY\@% fed to a base hopper of a tw n-screw extruder

(manuf actur TOSHI BA MACHI NE _CO., LTD., tradenane: TEM7B a
rate of 8 kg/hl ﬁ’f%‘ldeb& pQtae haktin Exappie, HET anddreraparaiy e Examplgs) %’%a@éoc

and a scrgw 109! fkih t%ﬁlp‘éﬁ@&fé Héhdl%@@lafsﬂmncfdﬂﬂ vidré gof mesiungi. of a gl ass
fiber (manuf acture tagon El ectric tr.ad narre

03T- 296GH) was A% ?EF Epmp Jebler3, gaghefdh Bm@gﬁlégﬁlrﬂde% 8&%@&’@@9"& Spaples

resi nspeligtts.103 h@ing%ﬁbdl?ﬂhlde&ﬁl mmlyﬁﬁﬂe%r@r thuboBahede 90 was found to

FANUG. COMBORISH ONchiighl sHansh apRiioy by maruBo @t Pt SIEN St

of 300C aibgo:ptioR) dAtxﬁ[ﬁ?ﬂ@fddﬁleWhﬁc}ﬂﬁ%%@ﬁ«erﬁ@nﬁll’g%@lﬂyshﬁbécahma ﬂesilﬂﬁ)i’ an

P opr t STt AT s ah L g G REEYjoaRt S ARG agic, s i

resul ts oxcéligit aviadat adsistihce 204 fechimd ealph6pe2ided. 30RvicRsE, the &6M (f(ml.’alns an

eval Liﬁtl on was obt alg in the sane Hner as. in nP 01

t hat [Phe 39Yf§ &Rt o b%e T 0 CpRagehvIts usal PRbRpuLs e “(SFSA% s £ficR R

resul t agtre#ﬁ%hd 2] Z@m 6&1*&5(1? z@lalheﬁdlsdt)mrt?e ?ﬁ“mhck llaﬂhlf[gb lvekeet Eﬂombllpd:lbﬂ wer e

measur e ab) e sho result.s,.o al ua

D] & Sppgretore, ditfoughiing dph IBLeUR Pt elep TR ieq HRLRRRAL | o

sane Manngeopated in d:_d@lmit@ iR @dtueesepthe trésdd hﬁémh@bély\amnedﬂbi)ﬁﬂibﬁ cvagpared
esul t

h d to,the F
ohyercar pibiel Pul AR aan i by LRl b ARigb PRl f5fpapes and
showd 5t heméchanichispropertibecaupdrod tvithrthe 610l 68nsEx &npther, ﬂ&zhlgh waterA t est

i f i bt d th
D01 excogbSRPRise® o Sl bRbRe G ey 20T ARy BenddinE i Blsfonal
car bon f|daemracfrsrmmfﬁcwmsmlsbara:tcasﬁst Tﬁmeeazf@'e phy/difiallt forusp e jesig infparts
th | d t 0
e 1 g R 1, STSAT N o OO P ol
obt ai ned dmra $ubstrstanea umfwmamtmg sFxi@np H@ma@elC@bcdéﬁthter Appearshen the surface

C aehant S R pEaE el dn T RLAT R Bty I YRR SFkpan. 1°

gr aphi t e)[0{0&Hnuf act ured by Ni ppon G aphite Industries, I td.

trad S Al
(radenae:  SpeqhaalfR). o it AR Aok E3 bl EERe NG Efkic o
resul ts dfomprratéscaExsmplon] 0] @110§]uspe thy appyamido@l, the polyamidato, ﬁr&f‘e

for eval t alf:m;gpl e 205
except t ?y#ﬂg@gﬁo‘ﬁﬁtﬂhﬁﬁhﬁeﬁ&q%ga |ber[r1ﬁrg gﬁldgﬁa fvl\lgs chaaaged from 33

part 25by mass thNexs thapelyamjde@<4) hawiaearhosphount atem ¢ansentertion IS0 ppm
bl ended V@%es%'?ﬁé‘&?ﬂgé'?@%ﬁé mmalcemer%meaqrtéldoalsthﬁm@ymﬁaafep %ih'mﬁi@e

resul tant test piec sical properties of the ded 25arti

were neasl@ﬁédfellfm!ﬂhéfohﬂélﬁé\héS@W?ré@ ewglemialtwee(mwata'ﬁ Exagple 04).

Exanpl e 2}Zanwhile, uﬁhte%%e d}‘tﬁgﬁolfy%ldaev@l&@%hﬂﬂ ‘éﬁﬁm hAE8m ddnk&fration
same manner as I n anpl e was repeatéd except E)é,ythe arm nt of

the gl as<fl¢¥yprse eh@@ae,mmek&%éw%m%e%@ ﬁlgn@@a %Té%g?’s 180

part 3oby JisferiAMdn! 41 i20RY thpQkiIOR GatbPhemdeull wadro(CwspSataRged
fromb5 parts by mass to 20 parts by mass. For the resultant test

pi ece, pHy<A? 19)operties of the nolded article were neasured. Table

goi hows the regtinsr 6f tHh@s@YPIHdabdin Bompbsidiad oBSompaRalaEkMapRXDTPVECh
was obtained by adding an excessive amount of the filler (B), fuzzy strands were
produced in pelletization, and hence it was impossible to produce pellets.

35 [0104]
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A pol yam de 6T (manufactured by Sol vay, tradename: Anodel) and a
pol ytetraf |l uoroet hyl ene resin (manufactured by KI TAMJURA LI M TED,
tradenane: KTL610) were bl ended so as to have a conposition shown in
Tabl e 4 using a tunbler. The resultant was fed to a base hopper of a

tw n-screw extr

tradenane: TE g@)e 0%@%%%% é%ﬁfj@g){néﬁ%g %/ﬁ gJﬁ_{‘ﬂgs‘%at a cw I ng

t enper at dpendfo 1896 low w3y @bsordtion mm/bermcaIﬂMm theawerhahicalggopgrites ambl
si de-f eeqj.Ng Q) taﬁc@l ass fiber (manufactured by N ppon Electric d ass

Co., Ltd., tradenane: 03T-296GH) was carried out at a rate of 2 kg/h,
to ther eby pr e pdganwhelsi m the tasetod eaql‘h@f thepglylame Psli)io pelypmide (Rey used

(manu? aot i 2A DL ARAGC! R A e ety S oDl B FRAA A EcT! e
cyl i nder ppbfmrzatlgme Grtlgaole smdlt@ﬁtrmslnl wag irped v celpredo ndi o @polded article
t her eby qgitn?é(f'w?s foRRd tPhfSx It;éﬁenﬂ(%éég&ngé’” Irf&fdltﬁc!he eﬁc‘?ﬁd{*tﬁé‘{}{ol&eﬂﬂ

pi ece, physi cal dfropertles 0 article wére neasured. Table

4 shows tHicleseafiixampes tHdod P8 obtanasiby q%tﬂ&)ﬁlwph@m@greémswe%éﬁmﬁpl%
202 havé PP WMARaE8 A0 Mflﬁcéx‘éél?&t1?13/ﬂ%Mretrafcﬁqgé‘%haﬁEﬁq%bﬂemes

and a pol ytetrafl uoroethyl ene resin (manufactured

LI M TED apd heatravieanger| Gugheiapch ofjthegeddedartgles of E}a%plas &(Hnt@d&&waﬁn

shown 'n’fJ]ﬁMt‘éb‘éé&%élﬂﬂltﬁlﬁdlfégbﬁ@tre@h-ﬁ‘@lﬁe@ﬁ%)te?m was fed to a base
hopper of a tw n-screw extruder (manufactured by TOSH BA MACH NE CO. ,

LTD., trd@Radne: TEMB7BS) at a rate of 8 kg/h, and extruded at a
cyli nder Hxerprs Aglure of 290 to 310C and a screw rotation speed of 150
rpm and side-feedi pg of aA‘gl ass fiber (manufactured

b
Electric d ass éspolﬂ%de (FAld ged ame! ytetgarﬂ@%m; ev«?ageswa@éffﬁédmamlfas&ur%@

ratejof BFKQ/I*AMUM heviEtsD prRRakAe €T 81 BoRaldhetad bedh Bri @i dr attuced
resin pellets wer Sﬁﬂ&’é?iﬁ’ed to | j ection nol ding using.an inject

mol di ng ﬂ?ﬁFéF.‘?rﬁé‘t iué*el""lﬁp‘3 AR g OROMPsifRashepn ip
i 100) at 3aisfild ﬂilﬁfblert empe rédulthet ods 13d @Ca Bask lbpped 6f 4 SRSt RWEEr Ak

10 Lo SR S Brud RSHAPHESE, EOL LSS, Habh ERNEEIR) g e

rreas ur ed 8 kg#Rlaad 4xﬁ'ﬁdﬁ@5atfarb@llf1&§'uéﬁ1§erﬁfuré BE2 f0RVI0Atand A.screx@mion 207

Zt Z%t sg%gflfqggnlz)%'_%z%s_igg? € }ncgaolf a glg sei'rber glaggfagtgrle%%d ﬁfpia!)ﬁ: E?ectrlc
Glass Co., Ltd., tradename: 03T-296GH) was carried out at a rate of 2 kg/h, to thereby
prepare resin pellets. The resultant resin pellets were subjected to injection molding
using an injection molding machine (manufactured by FANUC CORPORATION,
tradename: FANUC 1100) at a cylinder temperature of 300°C and a mold temperature of

25  120°C, to thereby obtain a test piece for evaluation. For the resultant test piece,
physical properties of the molded article were measured. Table 4 shows the results of
the evaluation.

[0106]
Example 202

30 A test piece for evaluation was obtained in the same manner as in Example 201
except that the polyamide (PA1) was changed to the polyamide (PA2). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.

[0107]
35 Example 203
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A test piece for evaluation was obtained in the same manner as in Example 201
except that the polyamide (PA1) was changed to the polyamide (PA3). For the resultant
test piece, physical properties of the molded article were measured. Table 4 shows the
results of the evaluation.

[0108]
Example 204

A test piece for evaluation was obtained in the same manner as in Example 201
except that the glass fiber was changed to a PAN-based chopped carbon fiber. For the
resultant test piece, physical properties of the molded article were measured. Table 4
shows the results of the evaluation.

[0109] ‘
Example 205

A test piece for evaluation was obtained in the same manner as in Example 201
except that the polytetrafluoroethylene resin (manufactured by KITAMURA LIMITED,
tradename: KTL610) was changed to graphite (natural scale-like graphite) (manufactured
by Nippon Graphite Industries, 1td., tradename: Special CP). For the resultant test piece,
physical properties of the molded article were measured. Table 4 shows the results of
the evaluation.

[0110]
Example 206

A test piece for evaluation was obtained in the same manner as in Example 205
excepf that the amount of the glass fiber blended was changed from 33 parts by mass to 5
parts by mass, and the amount of the carbon fiber blended was changed from 33 parts by
mass to 5 parts by mass.  For the resultant test piece, physical properties of the molded
article were measured. Table 4 shows the results of the evaluation.

[0111]
Example 207

A test piece for evaluation was obtained in the same manner as in Example 206
was repeated except that the amount of the glass fiber blended was changed from 5 parts
by mass to 180 parts by mass, and the amount of the carbon fiber blended was changed
from 3 parts by mass to 20 parts by mass. For the resultant test piece, physical
propertics of the molded article were measured. Table 4 shows the results of the
evaluation.

[0112]

Comparative Example 201
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A polyamide 6T (manufactured by Solvay, tradename: Amodel) and a
polytetrafiuoroethylene resin (manufactured by KITAMURA LIMITED, tradename:
KTL610) were blended so as to have a composition shown in Table 4 using a tumbler.
The resultant was fed to a base hopper of a twin-screw extruder (manufactured by
TOSHIBA MACHINE CO., LTD., tradename: TEM37BS) at a rate of 8 kg/h, and
extruded at a cylinder temperature of 300 to 340°C and a screw rotation speed of 150
rpm, and side-feeding of a glass fiber (manufactured by Nippon Electric Glass Co., Ltd.,
tradename: 03T-296GH) was carried out at a rate of 2 kg/h, to thereby prepare resin
pellets. The resultant resin pellets were subjected to injection molding using an
injection molding machine (manufactured by FANUC CORPORATION, tradename:
FANUC'i100) at a cylinder temperature of 340°C and a mold temperature of 130°C, to
thereby obtain a test piece for evaluation. For the resultant test piece, physical
properties of the molded article were measured. Table 4 shows the results of the
evaluation.

[0113]
Comparative Example 202

A polyamide 46 (manufactured by DSM, tradename: Stanyl) and a
polytetrafluoroethylene resin (manufactured by KITAMURA LIMITED, tradename:
KTL610) were blended so as to have a composition shown in Table 4 using a tumbler.
The resultant was fed to a base hopper of a twin-screw extruder (manufactured by
TOSHIBA MACHINE CO., LTD., tradename: TEM37BS) at a rate of 8 kg/h, and
extruded at a cylinder temperature of 290 to 310°C and a screw rotation speed of 150
rpm, and side-feeding of a glass fiber (manufactured by Nippon Electric Glass Co., Ltd.,
tradename: 03T-296GH) was carried out at a rate of 2 kg/h, to thereby prepare resin
pellets. The resultant resin pellets were subjected to injection molding using an
injection molding machine (manufactured by FANUC CORPORATION, tradename:
FANUC 1100} at a cylinder temperature of 310°C and a mold temperature of 120°C, to
thereby obtain a test piece for evaluation. For the resultant test piece, physical
properties of the molded article were measured. Table 4 shows the results of the

evaluation.
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1'0 Polyamde (A) (parts by mass) dass fiber Carbon fiber Md
G aphite Tensile strength (MPa) Tensile el astic nodulus (GPa)
Bendi ng strength (MPa) Bendi ng el astic nodul us (GPa) Charpy i npact
strength (kJ/ n2) Deflection tenperature under load (C Equilibrium
wat er abs[@[fgion (% by mass) Sliding property (conparative abrasion
gquantity) I'li brous filler (B2) (parts by mass) Solid | ubricant (C
(parts bylalpbssjcontinued) [0115] Table 4 (continued)

Comparative | Comparative
Example 201 | Example 202

Polyamide (A) PA6T" PA46™
(parts by mass) 100 100
Filler (B) Glass fiber 33 33
(parts by mass)  |Carbon fiber - -
Solid lubricant (C)|PTFE 33 33
I(=parts by mass)  |Graphite - -

Physical properties of molded article

Tensile strength (MPa) 96 101
Tensile elastic modulus (GPa) 8.3 7.9
Bending strength (MPa) 180 165
Bending elastic modulus (GPa) 12.8 9.2
Charpy impact strength (kJ/m”) 21.6 28.2
?%f}ectlon temperature under load 239 258
Equilibrium water absorption (%

4.1 4.4
by mass)

Sliding property (comparative
abrasion quantity)

1) PA6T: manufactured by Solvay, tradename: Amodel
2) PA46: manufactured by DSM, tradename: Stanyl

1.8 2.3

[0116]
As clear from Table 4, each of the molded articles of Comparative Examples
201 and 202 using the polyamide 6T or the polyamide 46 was found to have a large
comparative abrasion quantity, low sliding property, low tensile strength, and high
10  equilibrium water absorption.
On the other hand, each of the molded articles of Examples 201 to 207 was
found to have excellent sliding property, low water absorption, and excellent mechanical

properties.

15 INDUSTRIAL APPLICABILITY
[0117]
The polyamide resin composition of the present invention is excellent in heat
resistance, has low water absorbability which affects dimensional stability and excellent
physical properties such as mechanical properties, has a satisfactory color tone, and

20  contains little gel. Therefore, the polyamide resin composition of the present invention

-39.-



Conpar ati ve Exanpl e 201 Conparative Exanple 202 Pol yam de (A) (parts
by mass) PA6TI) PA462) 100 100 Filler (B) (parts by nmass) @ ass
fiber 33 33 Carbon fiber - - Solid lubricant (C (parts by mass)
PTFE 33 33 G aphite - Physical properties of nolded article Tensile
st rengt h dahyBa)sufébl} QdedRNaivat e Fsbplications shdhsas(ttmaporing equiPment parts

such as automotive parts, electrical and electronic parts, and machine parts. The

composition is excellent also in sliding property and can be suitably used as a sliding part.

T



Bendi ng strength (MPa) 180 165 Bending el astic nodulus (GPa) 12.8 9.2
Char py inpact strength (kJ/nmR) 21.6 28.2 Deflection tenperature under
|l oad (C) 239 258 Equilibriumwater absorption (% by mass) 4.1 4.4
Sliding property (conparative abrasion quantity) 1.8 2.3 1) PAG6T:
manuf actured by Sol vay, tradenane: 2) PA46: manufactured by
DSM tradenane: Stanyl 5 [0116] As clear Trom Table 4, each of the
nol ded articles of Conparative Exarrpl es 201 and 202 using the

pol yani de 6T on t he po sfo nd to have. a
ommar at 1 ve abrlasi on ReREPLs eraiPEpbarRg Shebars ErpBiiis e o
str engt h coatradnh]g gkilahﬁﬁq uhnit mtnimdmg (Kﬂtrrm‘l‘Voail'snmrptdf(arp—xylylenedmﬂndlhﬂt and a

P oundSt o BearBBE e BhidaltF: Bl AL haBA BT yovs & ReeE pligRdis BoftBo iR agia
excel | entunitémmyal | fuanuar 4o es; antfs ST R AR pEABILACTA Db s

T oot AR bR AR bR uttomts DB BHERAT by ST LRbE Priscard S v LE
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2. The polyamide resin composition according to claim 1, wherein the
linear aliphatic dicarboxylic acid unit comprises at least one selected from the group
consisting of an azelaic acid unit, a sebacic acid unit, an undecanedioic acid unit, and a

15  dodecanedioic acid unit.

3. The polyamide resin composition according to claim 1 or 2, wherein the

linear aliphatic dicarboxylic acid unit comprises the sebacic acid unit and/or the azelaic

acid unit.
20
4, The polyamide resin composition according to any one of claims 1 to 3,
wherein the polyamide (A) comprises a polyamide containing a diamine unit including
90 mol% or more of the p-xylylenediamine unit and a dicarboxylic acid unit including 90
mol% or more of the sebacic acid unit and/or the azelaic acid unit.
25

5. The polyamide resin composition according to any one of claims 1 to 4,

wherein the polyamide (A) has a relative viscosity within a range of from 1.8 to 4.2.

6. The polyamide resin composition according to any one of claims 1 to 5,
30  wherein the polyamide (A) has a number average molecular weight (Mn) within a range
of from 10,000 to 50,000 in gel permeation chromatography, and a dispersivity (weight
average molecular weight/number average molecular weight = Mw/Mn) within a range
of from 1.5 to 5.0.

35 7. The polyamide resin composition according to any one of claims 1 to 6,
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can be suitably used for a variety of applications such as
transporting equi pnment parts such as autonotive parts, electrical and
el ectronic parts, and nachine parts. The conposition is excellent
also in sliding property and can be suitably used as a sliding part.
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35  tungsten disulfide, calcium sulfate, magnesium sulfate, and boron nitride.
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solid lubricant(C) conprises at | east one selected fromthe group
consisting of a fluorine- based resin, a polyol efin-based resin,
graphite, carbon bl ack, nolybdenum disul fide, nolybdenumtrioxide, a
whol |y aromatic polyam de resin, silicone, a copper-I|ead all oy,
35tungsten disulfide, calciumsulfate, magnesi um sul fate, and boron
nitride. 14.The pol yan de resin conposition according to claim12 or
13, wherein t hd4sol i dhepoliagude (esin emwsitwasceerdingtotclamel Zser lde wgrein
fromthe r
and gr apfi SiRRBRGAC) Rniiel] Lok Ghe MecBr Rl B8 K BE AL ARE
to any orfbloorﬁle&!aaﬁdemQCarbomblaclvmd@apmthe solid I ubr icant (C)
conprigses the fluorine-based resin and/or graphite. 16. The
pol yaim de resin conposition according to any one of clainms 13 to
1015, wherein tlhe f| dbeipnbxabadedsmemimposiivpracs@ding to any one of claims 12 to
polytetr fI I , | S] t he
Pol yam da’t HEFRELEEsBREpubsicant (€3 mpfls TRhE Blofhe boelp i ARGy
1518 The nol ded article accordlng to claim17, which is an autonotive
part. 19. The ded according to.cla
el ectrical part %or aﬁﬁ“é éiélt ront rcesm Y poﬁ’é’fﬁ a?%{)eré%ltagﬂygf’l? E?lglms 13 to
accoifli nd 5t whemein thodluofinelbasausredin cbmpih@e;s mitytetrafthasoethplehal | ayer on a
surface thereof 21.The nolded article according to claim17, which is
a sliding part.

17. A molded article, comprising the polyamide resin composition

according to any one of claims 1 to 16.
15 18. The molded article according to claim 17, which is an automotive part.

19. The molded article according to claim 17, which is an electrical part or

an electronic part.

20 20. The molded article according to any one of claims 17 to 19, which has a

metal layer on a surface thereof.

21. The molded article according to claim 17, which is a sliding part.

-43 -



