-1 - SPECI FI CATI ON PCLYAM DE RESI N
* COVPCSI TION 5 FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to a pol yam de resinl €onposition which is a
t hernopl astic resin conposition having excellent acid resistance. 10
BACKGROUND ART [ 0002] Conventionally, in vehicles, such as
aut onobi l es, there may be enployed an EGR (exhaust gas recircul ation)
systemin mhlch part of the exh ﬂﬁs from an engi ne nounted on an
autonobile is recirculated to an Nénland added to a m xed
gas 15 in the intake systemto | ower the conbustlon t enper at ure of

NG gener Sk AMIDE REBOPYBRE QRTINS 2 on of Tuel s and the

prevention of environmental problenms demand the reduction of the

wei ghg OEHEEBQEF@&%&ﬁQVENTRmeOVe system and, for meeting such
demands QgE)o yam de resin conposition is mndely used as a substitute
materi al [$¥H]20 a net al (for exanple, patent docunent 1). These

materials are nmegpidsest henbien blskhHRya pcsrpérﬁme(ileduﬁlcaﬁp@suﬁﬁﬁvﬁkﬁﬁ@@

[ 0003] hod f.or inpr.avi e a i stance, patent docunent
5 pr obos T OB orF HOR SRS PHOeURM AT SERE 2 oo
fluororesin and a pol yam de resin. 25 Cl TED REFERENCES Pat ent

docupent tent docunent 1: Japanese Patent Application
pri o?@t oﬁéggﬁa%g%% @gl i cation 30 (kohyo) No. 2007-530845 Patent

docurrent [@002) apanese Unexami ned Patent Publication No. Hei 6-172603
DI SCLOSURE OF  Foky dNYENF, %‘v&ﬁ&@é %{i'éh és%)u"t)cﬁn&:ﬁ ¥ Gflen rﬁ}%&f’é
46 act romthe

35[ 0005] _ - 2 - exanpl e,” par agr aph 'S not. satis
vi ewpoi nECH (ehanst Hi‘)srrﬁ%ﬂ’éﬂto ﬁysa%nalwwhﬂaamééhe ehaust gas BenarAngme
resin commpasiediodnndiutahstirds fedirpdbRbto B GtiRHystRmtAE adfediol £Rixed yal

that,th id t h I b I d
about® R uare SRleBh SR B e PP AHe RO TER P Hge PR @8 ofi e
conposi t employmeatioDihisybtermbap pducea theomsoum bONEQ Eshetetedt | on [0006]

An object of t

Compobi L1 on iy S RE dad AN, %@%Pgﬁ{%ﬁ%@%ﬁe&wﬁ%ﬁ%ﬁﬁh@
and hencéemaii the redpgtion afide yeight ¢ autarislsdpptheahpyvosystent, andpfar mefidng

exhaust gah dfeﬁﬁﬁum PRl OF QU nPo st is Vel Akd a8 a bibstRitdkBiterial for
n EGR cool er part. Means to Sol ve

mani oId an ver
t he obf*&??éalE%GﬁmﬂJﬁep%?rgéjQﬁ‘ﬂm?’ﬁ\} ntion has the followi ng contents.
15(1) A pol yanﬂ“ﬁaememlsme@iiﬁeﬂ@@beﬁmﬂfd shp@vedinpeid/esisticd. eSi n

(conpone 0 gI ass (component C), and optionally a
styrene @OI y (co onent Bl) and a nodified pol yphenyl ene et her
( conponent BZ)AS maptoveE theesid gesistater] patent dncureeny Eropases a

under | oa6l, ki R340 céﬂpgﬁg& comprlsmé ebgooﬁ rrg%ﬁjgrn%m{‘@el X Stydnige cQponent s

A, B 1, and B2 and the anount of respectlvely,
40 t® 95% by wei ght and 60 to 5% by wei ght, based on 100% by wei ght

of the polpPEDREFERENOESONpOSi tion, t he anmpbunt of the
conponen% A a d the total amount of the conponents Bl and 25 B2

bei ng, \'}]E‘F'i'/t 50 to 100% by wei ght and 50 to 0% by wei ght,
based on[(lDO@]% by wei ght of the whole of the conponents A, Bl, and B2,

wherein t OXIde
(conponelt et e pER E I0EEse o it cdaor %9-%?‘2*%69?%?@%}?%’9&3@. aht,
baset® on(kpbpod By 2097¢RO86T t he pol yam de resin conposition,

Patent document 2: Japanese Unexamined Patent Publication No. Hei 6-172603

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention
35 [0005]

However, the polyamide resin composition disclosed in patent document 1 (for



30wher ei n when the conponent C does not contain the conponent C, the
conponent A is a pol yoxam de resin, or the anmount of the conponent A
and the total anpbunt of the conponent<s2Bl and B2 are, respectively,
50 to 90% by weight and 50 to 10% by wei ght, based on 100% by wei ght
of the whole of the conmponents A, Bl, and B2. 35(2) A nolded article
conprising the polyam de resin conposition according to item (1)

b whi ch f . f h
et ot hr GgAPy PaREraby 004G} o Setsgretory Bom e S poBEeths Brpraxsmgntoor
gals . pgs sianig refigtandel madithh pblyamideaCRn ey aipesition HSC]OB&‘CI m(;ﬁfaﬁf chdulflgant Déas
ed arti
o ah egfegt sﬁgﬁ ﬁ{ag 'tl{%gac}dore 1§t§ﬁ@e 1§ )mﬁ%%gg blpms &:f,ro %,OAEGCE%PQH ng

pol yam de 'r

t her et hr mﬂghamgamtrgngtlzmi gglglntgrmhen taking th(e41)se Af thetChmuomJon pratioroobite a
part 5 or JgXIatshs &%c@@ﬁaaﬁgnt her et hrough by an EGR system the

met hod ¢ rising shaping the polyam de resin conposition according
to item f(%) dbove. (5) A method for producing an autonobile,

conpri si ng i nc@musbjédt bfithedriRht mfr@fuoil@s PRgE a aﬂﬁ&eslieﬁiﬁ composition

thereth bt th th

et S A ERAY S LT o S e B ot
present ussdantapphcativheofa pahfdreximust/gadgdssangiheyetirodgh byeEGR, such as an
COuPRE L LRACRAliE, A BORRRI RO o SORORUBLERRES Xcel| ent act

resi stance an hence can ‘ant ageousl y used in
applications of a part for exhaust gas passing therethrough by EGR

such as MeahiPEQvaBRI i ebldmsan ECR delivery pipe, or an EGR cool er
part. [@53 F DESCRI PTI ON OF THE DRAWNGS [0009] [Fig. 1] Fig. 1

shows an le in which the result of the evaluation of resistance
to acids and c@he pssemn inventibehischebibwisg Gont@@ibFi g. 2] Fig.2 shows an
exanple in whi of the.evaluation of resistance to acids
and céorr03| on ﬁn‘{%ﬁ&y@%ﬁ Fsénc%mﬁosu[lﬂ%om%r]‘ e g.3 shows an exanple in
whi ch t he resuhpObffarrmdveremédmapomntb), resi stance to acids and

corrosion in tgﬁs@ééﬁﬂﬂbﬁedt% Xandg30 BEST MODE FOR CARRYI NG QUT THE
I NVENTI ON [ 0010] he pol yani de resin_conposition of the present

i nvention is afPiAnatnngerensiolyeeiserpencahBihirdy medidic pelyphenylene

pol yani d@théﬁﬁ%bﬂlpéﬁfﬁﬁmmaﬁé cdhpordhOBA%5vinE QMRARR M téhperafice ORfet maldfy
(conponent ) and a nodified pol yphenylene - 4

a sgd' eng
eth (c ‘h‘g BZ), t he conponent Bl having a defl ection
t enper at ur e unthertothbadowtt of e compBB&Es A, B, and Bhend the almoanoefithe of t he

Fespoct | vaTe et Bl BepdRiely iy TR Ees%oé@%“‘ﬁwmﬁ%%,&%ﬁ%ﬁ%%%n
100% by el @0 byfweigl qﬁéhwmﬁmdeé@imcmmﬁmm i on, t he anount
of the conmponep aﬁm@ﬁdoﬁth@ c@ﬁa alenaﬂ%etth@ﬂ‘otﬂ Iaﬁloﬁﬁmqn@&rﬁpc%né@l &l

basel onBIBEME R YRR UF 1o N mREPEiRsE k) M atREAbesel of AAiPo2,
wher ei n W%lgmhefmemﬂmﬁth&@ﬁm@nmgﬂnmdmnt ai ni ngono bg(ryon oxi de
i S to 0.0

10 t t of )

o0 SEemener st OBl BB ol ute S Rp SR on
wher ei n {ghepondrs Q:lt)mbo amptnt©fdoesmminesiodt & 60 g by medberijaséd on t he
conponenigy 0@/?3§ g%gs%l!lﬁgmﬁg%sﬂwo% OE gpamount of the conponent A

and the tota e conponent ahd B2 are, respectively,
50 t3® 90% by vo@h@mn Hhen tbecmpq@nn_@%ownmwm the geeorent Cotheby

wei ght chodlﬂ'tﬁeﬁ\ﬂ@'l@a ﬁi)lybf‘ﬁm@@%ﬂﬂ%mb% amouk of BB EoBBondr® Al the total
The pol yam de |n coggn f the res? i nv,

(her ei natPmt of cﬁ.?é‘?i’? e IEFP e aﬁ%taég/@'%x ¥eight and 50 to
conposi t 1090 by weightubesd on 100% by weight of the whole of the components A, B1, and

B2.
35 (2) A molded article comprising the polyamide resin composition according to
item (1) above, which is for use in a part for exhaust gas passing therethrough by an



L

20t he first enbodi nent wherein the conponent C contains glass

* containing no boron oxide (conmponent C), and the anmount of the

conponent Cl is 60 to 5% by wei ght, ba%ed on 100% by wei ght of the
pol yam de resin conposition, t he second enbodi nent wherein the
conponent C does not contain the conponent C I, and the conponent A
is a pol yoxam de resin, and 25the third enbodi mrent wherein the
corrponen%Ec%does not cont ain the conponent C 1, and the anount of the
componen 8 he total amount of the conponents Bl and B2 are,

respectively, 53)) A@aﬁﬁ% b&lamigghpasajmg thddethfoukf ¥y by BER gfttem, 486 gkt on

100% by ole.of th onepts A BlL. and B2. .[0012]
30Fr o  REBF SR8 s PO ek Cinehi Tas BIRRE Y et whish SFREE: ha < he
r educt i omobfamags @hm GOtrlp@Slfchn dor uwsaidoa pant fivr exhalist pas mosiog theesthrodizimbpt
are nore pieietyfdy and the first enmbodinment is further preferred.
[0013] (1) Conponent Ad(PoI yam de resin) 35Wth respect to conponent
A in the presefd) 4 medhad fonpradueing apar fbreexhantt icanpassing|therpthenugh by an

conpri se@GH sﬁt&ﬂﬁﬂ@ﬁﬁ:ﬁ{dd% MERRAFA ttﬁrpowaﬁﬁa@fesﬁfcoﬁmébﬁehne and a

-5-d|carbx i ¢ ac i basic acid), a'polyam de nmade froma
| act am oYY %Hﬁ%r(uiéﬂv

Fc acid, or a polyam de conprised of a
condensat i on pé)ydrerdtinat fooprogucidg ah amonmbde),pmhjpﬂﬁmgdﬁcdrp@raﬁﬂg mptire fcﬂf

s 1801 aferit GATARE Bretb O 7Ry FOR G WAk bl T AR ey

nonaret h9¢®ﬁéldga¢ﬁtwn (4 ahgeanet hy! ened| am ne, and

dodecanet hyl enedi am ne, and di am nes having an aromatic cyclic
structure, such as metaxyl enedi am ne. [0015] 1O0Exanples of

di car boxFiieet ofdhelvepiionde al | phatic dicarboxylic acids, such as

adi pi ¢ apoadg| hept anedi car boxyl i c acid, octanedicar boxyl ic acid,

nonapgedi car boxyl j,¢ aci d ecanedi ca box

dodetanedi car b %lpéesgﬁ ‘Bve“g » PP ??F%lvdée?& %‘%‘Y"’?{B@Pﬂiﬁ%‘ﬁf’%ﬁ%m c
cyclic sthatistamhermaplasbic assin wheqhﬁtahakced:lemcacdl @Bidtahsogatt ik dikhisvedghit dnd

[0016] 1 t he
am nocar E%-[%%} chfis Qﬂdd n?asg% gﬁﬁ%%@e‘%?%ﬁ%ﬁ&tlﬁ?%&aaﬁ%# ﬁg@gﬂ%{(}gg{g@ 2 giégar bon
at ons. Esttﬁmsh@ggh R B¢l seein#d anoatase ma@fa@b an E%dﬁlwemppaman 4R d,
11- am nopgyle@gamoi ¢ aci d, 12-am nododecanoi c acid, cc-pyrrolidone,

drol actam co-|aur ol act am and s-enanthlactam 20[0017] Conponent

a role of a base material of the polyam de resin conposition in

sur el y cBRIER@BICERIPODODISOF THIE DBACWINGSt i vel y have nechani cal
strength Oﬁﬁgh as strength, heat resistance, and noldability, and,
al so fro;n vi ewpoi nt of reducing the cost, specific exanples of
conponeniFig, 1]dig. ], shevwopekgmplesn wudhthascspl IOf e ayeludtion 6f peisianed e

11, pol ym@&%&%@m@@xmle pabyam de 46, pol yam de 610,
pol yam de 612, am de ol am de 1010 and pol yam de 1212, and

copotynekds: %&é&%&%%ﬁtﬁ%tﬁ 81 BBich flag Keai el%theﬁtfs_luam A sesjsiancado
11/ 12, az@dpaef@rabion ]ﬂﬂgjchample is Ahe above-nenti oned nanes of

PR Sl el e e e e

Desi gnat acids'and corros1oﬁrmﬂ1et]£vmmplewp0| nt of the viscosity and water
absorption of the resultant conposition, polyande 11 and pol yam de
12 are desired. Fromthe vie int of surely achieving stable
nmechihi cBESTMERM: FORK ARBYING QYE %E;FJ&MEMIQN pol yani de 66,

pol yanmi d@o(ﬁ() 6, polyam de 610, polyam de 612, 35 pol yam de 1212,

pol yam de 1010 poI yan] de 912, pol yam de 46, polyam de 6/12, and

pol yami de 11/ 15be pojyamidg fesim eOmpesiiin q»ﬁth%prea@m%wlﬁen Kot PPlyaieids feis) o

mechani C@dmposztﬁm—whlch comprises:
a polyamide resin {component A),
35 glass (component C), and
optionally a styrene polymer (component B1) and a modified polyphenylene



strength and the reduced cost, polyam de 6 and pol yam de 66 are nore
preferred. [0018] Further, fromthe vi ewpoint of achieving
excel l ent acid resistance, conponent A+s further preferably a

pol yoxam de resin nade using oxalic acid as a dicarboxylic 5 acid
conponent . As a source of oxalic acid for the pol yoxam de
resin, an oxalic acid diester is used, and, with respect to the
oxallc acid diester ere i s no tlcular m.tation as long as, it
has a redti¥ ?WWW%& thgrﬁomoa?r@% hayhig ae@?ﬁ'il%tem&e{%s ugseqipad of
aci d di eddéns280°CGan al i phati ¢ nonohydric al cohol, such as di et hyl
oxal ate, dieth n- (or
i-, or t-)but yl)dle t%gﬁqaﬁl%ﬁmoo%lat{lgccgrgéonég@l%g %&g ﬂﬁ?ﬁ EPE g g{he

al cohol , cemphnent @b@%lrmﬁwelmﬂglt@f)é% ka'ndelglxtadndcﬁOa;mS%Uywstgét dasefd an
aronag i Coﬁ'l@@%ywe%ﬁ?@ftﬁ@ Q]y@ﬁﬁ%sﬂ%%?&ﬁnorg these, an oxalic acid

di ester capable orm_ng an al cohol can be conpletely renoved

at the tenper aﬁhﬁ@n@mtpﬁ@esc@wea%ﬁ% anghe teia) apaant ohithe sAmpenents BH and
phase polBrwing aéspetiviedy, 50 qeo@ablby wesgd an@5 6P DSy ciBHE Baské%aﬂot)%
aC| d di e%t ers | ngtﬁjde h‘ 0X g i et t%:!r oxal at'e, -n-(or

_) pr opy PY §%eAg 0% the, e(°8F1anen% BLy#dE4: oxal ate. Furt her,
d| et hyl oxal at eherhin wh(smtha compoognt|C cnmimzt gasmoang o boton, oxide

t- >bvéy: @@o@%ﬁt cm}fémg&o%mi Bt e cbx&ﬁb&gfb’i‘t&@{o 5%% gﬁegfsgﬁa”e and

i s easi , I'S espe 8Pably
used. [0090% mg@x@ﬁmﬁ@ymldmr@ﬁwmpowrx;h are a raw material for

the pol yoxam dgheRsh Qh@ﬁtﬂé%ﬁ%ﬁéﬁt Arlods et @orﬁﬁﬂ tﬂéeco'ﬁ?bfnbl?cr@ld t?é‘

menber or mxturg’il WO or nore arpitrary nenbers ect ed
al i phat i EOUPARATHASS 2PebIexamide RSN d Qﬁ?% 0 H}cocﬁmp@ﬁ@amaﬁ%@e total
1, 4- but apmduanofes cdmporpentBInadi Wﬂesﬁecﬁvﬂ?xﬁﬁﬁ@mmwlelght and 50 to

L 7SR AT, TR IERL S BB AL .1,

2- et hyl B2, 5- pent anedi am ne, 3-nmet hyl -1, 5- pent anedi ani ne,

2, 2,4-tr'g@:—1t y1l-1, 6- hexanedi am ne, 2,4, 4 trimethyl-1, 6- hexanedi am ne,
2- et hyl -1, 8-oct anedl am ne, and 5- rret hyl -1, 9- nonanedl amne, alicyclic
di ani nes, suchlherelyamileassinsamapsitien ofibe pyasesi invmena feeeinsfiaie, and

i sophor Oﬁeqikeilﬂylif@ﬁerraﬂltb & Whﬁdafeaﬁmc@ﬁ@osﬁuﬁh @&u@esphenyl enedi am ne,

m | enedi a X nedi a i am nodi I nmet hane,
4, 2 |>lam nodi %gﬁ% %tlﬂ%fIB T&ﬁ%ﬁﬂi%m@%ﬁmr@a‘?%ﬂaﬁg{] qﬁ’éarmmF@GZO]
In conpobmh ofjdei (poraplatient Gh), tandtlieemmnhayof(mmcdmpbm 41 ia6pad §rbyde

resin, %hfsoaeéa B A AR bgv&ggammhggyolﬁpn@é LRRALS ggtogﬁ'o am de, or_an

allcycllc nmpone 0021] - 7 -
(2) Conponent @9 se&r#mmdpmwmyemmwon@@p@utc degstriot centtgindhe

pol yner, céxﬁﬁ;ﬁehhewalﬁwe@b (ﬁfenﬁﬁhé E}Sbli'zgxﬁfiﬁ%'rés%"an&c' d resistance,

t he | yam de res%léq pr eLera nprises a styrene

pol r~ havi ngthgt mi@ﬁ?f %P@W@Fcldﬁﬁﬂn‘ﬁfmﬁt@@% 280C,
pr e; er agllmnlicﬁﬁnt 0l 59213&5‘6 aliowre oftief @hatdngnt16and ﬂwZ&@&m&Mft folfetic
prefera 170 280 rene I S a.
ol yrer SOmRRalsar B2 ol Eshentivgesd 16 o bh SiitaR and B e Tt
a st yr enbasbdsrd 08vrigmeeightasithgwhokbdishd ¢omtpedienth@gyB 1, and BRI ch hydr ogen
in the phpjy] group of styrene is further substituted. 10[0023] The
defl ection t erature under load is a yardstick for the heat

resi¥t ance of Fies Seyieynoigsf\pgkieving sacellghicasid resistange anvbthp s¢dpetion p§
pr ef er ably¥igt, %éfﬁ@f\&n%dmeﬁtr adaaue 8@ ofd éxYxBS’dhﬁIeﬁP&r’eQn&rE ?k@é&@cﬁ and the

(herein uent | efe to as , the styrene pol yner
can achlé‘%m& %‘@P}%&Eﬁ éﬂ‘i‘ﬁj ‘ure under Ioad in the
above- nefipidnhed 15preferred range. The deflection tenperature

u_nder | o gogwgnerg%mqe} ]gtel?%%ﬁr ature, as measur _ed in accordance

wth AS pi ece having a size of length: 5
35 With respect to component A in the present invention, there can be mentioned

polyamide comprised of a condensation polymerization product of a diamine and a



In the styrene polyner having a syndiotactic structure, the term
"syndiotactic structure"” neans a stereostructure of a syndiotactic
structure, nanely, a stereostructure iHm-which side chains, such as a
phenyl group and a substituted phenyl group, are positioned
alternately in different directions with respect to the principal
chain formed 30froma carbon-carbon bond, and the tacticity is

pr ef er abl uant.i t at.i det.er m ned a cl ear magneti c resonance
net hod usd%/ QXYY Gﬁ‘fl(,(gﬁ’églﬁaﬁldz fS@IWWH%E'{a Aegpm a lactam’ofpg ¢ acticity
det er m neshifxycagbok3lic MR, ores pudgargids cbmpnmjll df&kﬁddéh&atﬁd’tﬁpd’lﬁhbﬁzdﬂbna

pl urali t resen n t he pol yner, for exanple,
dyad for %Cﬁﬁﬁké‘i’%ﬁﬁ ooryftwﬁ Ogﬁ}oé% {1 or pentad for five units,
and the {e¢l4]" styrene copol yner having a 355ynd| otactic structure"
used §n the preseppidsnte 1B HPAAS ALY LA Rly(al kyl styrene),
pol y(hal ggenat ed s yrsene 1 a ralla1 e}dl] S/f ﬁfréene) -

pol y(al k prefiangipe, ﬁWWl !?Pefbé‘ﬁ%aﬂ‘&meta}’l@? ipgeat ed poI yner

t her eof , nanmahweﬁedlmﬁ@oﬁnde@ém@chﬂeﬂ&iIéﬁﬁﬁe ;ﬁﬂr&ﬂb@%&tﬁ%ﬁﬂanﬂﬁe tahgm
each havi n% X di otact|C|t¥/ whi.ch |swégenerall§¥ emc d ad in‘an

anount of® ViR 20 rBatie PRGN PR AT F RIS pent ad | n
an armun{OQifS]30% or nore, preferably 50% or nore. 5Exanples of

ol y{8sonr opy Srplels g0 g%ﬂé SRR SRl d%ﬁy"g‘?ﬁ%ﬂéﬁ ST %he)
pol y( vi nydipapirid &%Wé? lcahdx sl @@(duonsansdlsar ic agidg neseamgicabopylic acid,

pol y(hal ﬁﬁ@é%@ﬁc?cﬂca%d‘){ @%bld' Bed &kﬁi%cﬂfé'd)ﬁ@%k?ﬁ@é&&' ra%ﬁ‘%ﬁcarbo}g(yhc acids

pol y(brojnastyrene quorost rene)
pol y( hal b@*@ﬂ&%af%mﬂ Cé’?k}? %ﬁ@mpﬂwh&a@ erphialin p@ﬂ@ﬁéﬂwh@@w agid) .

10Exanpl g301e] pol y(al koxystyrene) incl ude pol y( met hoxyst yr ene) and

pol y{et hoxysty ferred ex | es. rene
pol yﬁirs i ncl ugg %’?8 a)piﬁi”rzlg%]té‘m II%’R%(A%{O °§]t ?@ﬁé’fﬁnﬁe RindbarBo ylic
pol y( m netifyd a1t ymawedrboxdicyacpt having G ut 12 strporeatedns. Examples include

15pol y(p ) S

pol y(p- ﬁ&a%%%(i& %{%g & ngﬂ ﬁ%aggg%%@l gg%ﬁ?ﬁgdemndc aCldbl ymers
conpri si hgagun W@O@rﬁclds Off-DYlTQhrd@Qé Hp@ﬂp%#@(rt?sm, ®- Iaﬂmlaimel, sngrene

pol ymer sgGaimthRcidged 1 ndividually or in conbination of two or nore of
t he [OPq?qik 20Wth respect to the nol ecul ar weight of the styrene
pol %% , teis no particular limtation, and, fromthe vi ewoi nt
of obtai ni ng aCpmipynaerit dehasesiole cfniEpas nfataial ofthapmyadﬁdia @il cohposition

t her eof 6‘5\{&& c&&?rgé;@e cgﬁagﬁg {161!1 & coeh%gnv %H& 'Iﬁ&lha %l[s?rebgtgh%ucgt § he

preferred ran aver age 1o rene
pol ymer stsengthefheatapsistand, @@bmoldahmt}e anfyalep ﬁ)@mfthﬁr ﬂprO@Opf)l@du@ng ther e,

d pref ,
?Brt pre gtfsggie)¥01ﬁéé%nﬂgggpéoﬂlﬁ%%moﬁvé £, H&ﬁ{aﬁn eéﬁﬁ 39991?9@11&9@ > 000

o 360, opgyap tlﬂepolyméi%%pﬁlywc{q{é Rplvamid Wélwglﬁt 1 16; Polamiden
of t he s612, @oBapndyIEY, pbl‘yaﬁﬁlle 101w dndholyardde/ 1111|20H§d Wo%r@rsumhsg ht

i gt sy ARisE R GaPAPER R AR B IT 12 b et  on 30

chro mat og r aphyThe&GROveusentipndd Bares of sphéific okenienef @snppneat A ard bazéd

130C. & e cLl
st ruct ur e anK%%O lr-oggggeg}%ﬁ& F B%exan(pﬁlkg\ﬂl&gﬁngﬁg?%%&aﬁ% enalesnfe)art
(bas¥t) hoP@WﬂlﬁatiQﬂ an inert hydrocarbon solvent or without a sol vent
using as a cat pﬂoyrﬁheanéwﬁcﬁﬁv m&ﬁg&gﬁy%@we@ass%eﬁﬁﬂls@ftth%sﬁﬁmuct 35

of water and a.trial kyl um (Japanese Unexa ed Paten
Publ i cat ?%’PP%H‘OHSH‘;I %8@7@@)130 yamigde 12 are desiredrhe pol y( hal ogenat ed

al kyl styrene) BEem the vidwined shiely mnm@@@blelaﬁ:@nmﬁ@m stréhpdia prevesed

Shon o osiE P Rafts SR baane 88 e 66 BV B Rl a P diyamide 612, | e

35 polyamide 1212, polyamide 1010, polyamide 912, polyamide 46, polyamide 6/12, and

polyamide 11/12, and from the viewpoint of achieving both the stable mechanical



[ 0030] From t he vi ewpoi nt of causing conmponent Bl to be stably
di spersed to inprove the strength of the interface between conponent
B1 and the pol yani de resin, making stabte the mechani cal properties
and acid resistance of the polyam de resin conposition, 20 the
conponent BI/conponent B2 weight ratio (B1/B2) is preferably 5/95 to
90/ 10, nDre preferably 26/74 to 88/12, further preferably 76/24 to

85/ 15. 31 t C h t C
Coed i ! CHEDHBER feTatrRd ety e@r)ﬁoaﬁﬁ HoBTakoQ e dnie PrSIOERL T on

(herei naf[ﬂ@}&] frequently referred to as "pol yam de resin

conposi tion") S S nera
glass {e.q. ?E etrl%gler %@%ﬁ?%&%@%@%ﬁeg&ﬂ a%1d}'Y§ls1 C?}l&e ﬁ%& Onen
pref er ablz%/lsgﬁlﬁb@ rE @fﬁf hit n@}ywnmdf: mubmh@feumwmhnemd agla)diessbeopar ed
to E- gl agsidfido@iPohf@. Vi ewpoi nt of achieving excell ent acid resistance.
The glass may be in the formof fibers, flakes, beads, or balloon,
and, from 30t hé\SA 3RS Hfoxakic aaid rihepolyoxanide fsh. ahexalisacid digsteigh ass

fi bgr S am&@sﬁ@wﬂi fe)!pem ef e beglic ;{cﬁwaﬁher there is nﬁwu@ﬁﬂlnﬁmﬁbﬁlaﬁ dHg
no boron ox

i cat o8 GitEa rEHly Wi RABRRS oyDosedimnles i ST ot iRl
:‘Nlniaﬁ his agehplnaiic nyéredydriCaloplior] esvuch & dnm}hﬁ@\:/{a}ata; Hetlyb bxalaik, dllnbeo“rs
¢, B Zﬁgﬁ?f]hdya}a%{ btk ldf)ﬁ Nor ffantg‘ t)f)ﬁtgm)){ajfﬁe dx%ﬁ??élﬁtgiﬁ{eré)@fagm cpglic

strength ass re especi

[ 0033] (aromﬁwmsmpgﬁhpeéma@t%em d pxaie arcrdedlfmrya gromatic mlcohol,

In the p@ﬁmcﬁlﬁm?pmm@rm@ﬂrﬂ@an oﬂaﬁc%rdrmeétéﬁé GbIE BF FeFmitkY &b 1S
am de resin .co onent . A ow wat er

th th
Sbsor pt | BRORHAYI e o R BEREDN L& e jerbAetaitradd the subscdug mol
pr ef er r edolyxeniphtés ortdoid phmrpoﬂ;&nmtmmmqﬁeﬁtablmﬂ 0Eﬁarhﬂ$lle§ obgichst i ¢
resips sel gl eéllc{ ngﬁ%n%éﬁélﬁee&]ﬁle IoQalat%ungth§F %:%\}egﬁecﬁ éﬁﬁxglr%e

other  than ¢
ether r egmmdbm-ﬁ@frl-,tqiiéﬁbldmhéﬁt lehea th)yl@stabte rdes1(qq 1—}propyl oxalate,

pol ypheny}t @1'01@(&*{1 fdr ‘ﬂ-‘?bﬁt?ﬁd}@lat@ ARty RAR Qﬂqﬁﬂlestﬁé bﬂ%oﬁfrﬁfn@eraf’ﬁre and is

pol ycar bonat e re acti.c acid ‘resin, resin, a
pol ysul f yrné‘é? tg aﬁﬁ?‘?@ﬂ%’ll@ﬁ%‘i"@%ﬂ? ssmecighy a@ferélglyhrsech pol yet her
imde refio9]a poI yam de-imde resin, a polyim de resr n a pol yet her
sul fane resin, ,a _pol yveth ket one, r srn eto e
resifi, a pol ye#‘ﬁggzrgﬁhﬁ%ff@%?’&% W]éfmﬁre %rab”o% mel resin
pol ypr opyd enmepanesi A, thereraab be menobyereone medber thlymtésy:lfewe oo xicde
resin. 1aQfarl BRGNS SEAGlDMTGiBhinbd SulPAYATIARAESFHD W L 2
resin ot %an the yam(ﬁg rg one T esi n%bgler t han
the pol yarwal@n?tagmﬁle rmﬁaq@d@nan%eﬁ-prréweéw dufphexagedipmine,

prefer ably/ KepefedibRBRA N SEsUt A ETamihd) 1t drlﬁomkerﬁﬂmer rreSdeeaxfeqmﬂﬁét ion
funchi on ?Zﬁféﬁéaﬂv B > 2 bR i LA Ml e e, ©
mat eri al 2,28- h&mﬂthylelsﬁ-&bmdm 2, 4-tdméthair, Bgleﬁmﬂiamnae weat hering
0ot o GRS BB 3 TPl bR ARR AR Rl 4Pl BRE
a flanme asecwrodbamnedammmxndthsdc)pclcblmamdchammemrdnstmhoronadlpnm atd or a
dye, canybgaiid aRRRELbEG as@n@?eg 1A BRBIO R bith Gl AURAR g;g% %1

effects of t he present I nv are not’sa I ced.
Pol y3hi db4r @nﬁn%nlﬁ‘eg methane, 4,47 dlawmwlph@fyéeﬂfomé énﬁhm@ henyl
conponengigerA, Bl , B2, and C incorporated into the polyam de resin
corrposrt[;{)?)g he t ot aI anount of conponents A Bl, and B2 and the 30
anount o %ponent C are, respectively, 40 to 95% by wei ght and 60
to 5% by Wel ghhl,colm?}ﬁ)ﬁdnton ik @A4ttiby towtieglatyoahmideaesin) /0ty aigide @&sin) such

corrposrt n f nt, A ndth total nt, of
corrponen éé@y%@é zsrneél hgf?@é&g@q:?ﬂo %nﬁlt% W%D aélrpc? 50
35 mlxed mto component A
[0021]




5conposition. [0037] From t he vi ewpoi nt of achieving excel |l ent
acid resistance and the reduction of weight, the total anount of
conponent A and the thernoplastic resih-other than conponent A
incorporated into the polyanm de resin conposition is preferably 40 to
10 95% by weight, nore preferably 55 to 90% by wei ght, further
preferably 55 to 80% by wei ght, based on 100% by wei ght of the

pol yanm de, resin conposition 0038] When the pol yam de resin
conposi tl(%g%ﬁ?%ﬁnﬁ 1(,(5?}5‘?3}‘?6}}95%“@1 and B2, fromthe viewoint of

achi evi ng eXC6|Wﬂlili'esp€dt(ﬂo testséaedynad fiohetht S tkGoin? @f@éhlwh%éioelléﬂe

15 h d B2
RS M o RN R W
(excl udi pglydsértmvingiagietlpctidnatsmgeraturd 0dér yadvefilgd to 2E0°CH praderebiy S 5H.to
Bl, apd ?g%)a(f more gr?fetlaplf %06 %%G‘r(f ?gqﬁéa}%%ef&%ga%% t288JC cormponent A

and t nponents respectl vely, 50 to
90% by \N&@% and 50 to 10% by wei ght, 20 based on 100% by wei ght of
the whol e of caqmpeRe SlmeA0d er comprisinf sf

t hat the apmount of co (%nr]lt A[Eilg‘gptgﬁwgltotalp gsrﬁcmﬁuteﬁg%gldt%&%l
and B2 aPSWIFUsHRRATS, f stgeng %059mﬁkhwg B sn@fqddahzw)blayvhwh
wei ght,  hadedenin the @hdB0 Ywdip ofsiyddiie iofurthee svhetugeddf conponents A, B,
and Eﬁ; mjt is further preferred that the anount of conponent A
and anount of 25 conponents Bl and B2 are, respectively, 65
to 75% by wei gffhe dailecg®n temxssoteunder lpad is aaazsésiickrfoﬂme%mema@etofof

t he whol
e, uno! SbySRTRADRR, Sndln £ pol AT pERATY DML RIBRIRE:
excel | enPaYiBg a4ppdiptagtic Rty %m@&erc%%@ﬁ@mef@r%f@@ﬁ 6§P§f)ealeusmrme

the 30 ppblyaisr dgn sd@sdve M&%dkﬁtgeﬂa&r@%&& 146 R ¥hNHoFBImerOBEET abl Y
ably 45 to 10% by wei ght, further

50 t 10%1% nore prefer

pr ef g? abPif %ﬁev‘\f(?g%% by weight, further preferably 35 to 25% by

wei ght, based @The deltiby taxspegdttireafndehipagddl dedined as 4 estperaorpashtisand
[0040] 3 ﬁl%%ﬂr&&ﬂgq)ﬁ ?ES”&A ?@&@'a?&rh?c%@)@%}ﬁanéce gawn% Qe ofl}?%kl?‘%)ﬁéﬁ'e% q

of achi evi exce resi st anc ion o
excel | ent wisthd a3 inh y thickressidinch is defzcted byf0. Zompowben théiltemperature of

i ncor por geqgkt Ipmce i{ sievpad ﬁ‘@ﬂ'r@&nrt&ﬁbé}aﬁ%r&%stbﬁab%tdré el@@atio% Aoy
V\Blgih E{Frgferabl 50,10 10% , hore preferably to 10% by

/pHip pndgr copditipns sug ﬂ% tmwemﬁrgﬂve ISfléPttﬁeqad Bweév@ﬂa&‘gé 35
to 25% bMPeei ght, based on 100% by wei ght of the polyam de resin
cConposi ) 5[ 0041] Fromthe viewpoi nt of achieving excellent acid
resi st ance, %orrponent Cl is preferably present in an anmpbunt of 8.4 to
100% by wei ght SP&iﬁ@npn@‘b'@ilalawilab&, Tort axatPB/dioyn Ideingtbi Kosarr €dektd. in
preferabfl%tgﬁeﬁaﬁ.lgoi »Wei ght, further preferably 41.7 to 100% by
wei ght rther prefera 58.4 to 100% by weight, further preferably
66. 2% o 1826b% by wei ght further preferably 75.0 to 100% by wei ght,

further preferabtws b@@&ﬁlﬁym lsgrhalotécaébth&rmr@r%@érﬁp* BRSOy
wei ght, based on 10 % onent 0042 é? PoI yam de
Fesin coRtBueie, Bwa%%a%tﬁ%mftmc e o A etk Soprab, b et s
corrposi t inomhioh sideehdins, $t1clem3aopl'namhgrpup anpa ltﬂmmft‘ectpmlgl fvupaiponent
and nﬁ&ilgn%g%!t 1%% cﬁffer%ﬁ%@&?gﬁs It esgect% s%sggi’pabgﬁlpa 011’0%%

C onpone onen
95% XYy wepgj caslph- @@qubcs% yd tbsltgm:;ty e ferabiy qmﬂ/ﬁawehmeg&mmn‘d iyhe
ol yam d t t he

poly §nﬁ<§§drr}né‘g‘i’i€i?@§és6ﬁa%e n?cﬂﬁad &%%E&Hﬁﬁ: cBibohi 9178 ect | 1\%# m{“thgg? o 100%

total anount of conpaonents B res

by wei ght and Ebeftastm%df»‘ww@rhya GNNRypethodoam he \Wéh‘?jlmd Wyf the matio of
whol e Ofaﬁlﬁﬂﬁlﬁjﬂ@ﬂécﬁatlﬁuoﬂ uni®Pesdrt intdFal)mer, for e}daﬂlplé”'@yﬁpfo? tRb ﬁfﬂ%i red
first enbo the total dgrm nt qQf coponent,s /glnd Ré

t he anou‘ma gt Srffr Benta V& Wutseand e fgrm &b’r% 0930 r Yla&?

35 syndiotactic structure” used in the present invention means polystyrene,

poly(alkylstyrene), poly(halogenated styrene), poly(halogenated alkylstyrene),



it is further preferred that the total anount of conponents A, Bl,
and B2 and the anmount of conponent Cl are, respectively, 60 to 80% by
wei ght and 40 to 20% by 35 wei ght, bas®d on 100% by wei ght of the
whol e of conponents A, Bl, B2, and C; and it is further preferred
that the total amount of components A, Bl, and B2 and - 13 - the
anount of conponent C are, respectively, 65 to 75% by wei ght and 35

L2 27 DD S A R T RS0 ScBfSBonen

of ¢ o rrp omaRturCtheagod, orrass)pelymev ebmprized mamgﬁ%thmn,\mclglﬁvuagﬂgmﬁﬂ)mmcﬁ%

b h A d
R T e e e
amount oPr EsepEhRtadin aargounbe I puBlov, P@ellablyw% pymoxsi ght and 45
to 10% by wei g@xam@%%@g‘%r ra]l%ﬂs’%&%e)"‘i‘ﬁbﬂﬁé Qlfy ﬁa&ﬁ Mé}?én%) of conponents

A and C, nor e noun onent. A and the
amount oPOf;VéeE lsanQPYIPfé’E%’@btW&@TW"b%SIS‘tYBCDS webpResy sherengld

45 to 20%Mvmﬂngﬁﬁthalbﬂe;eﬁld@blﬁ@&%st}yeMJ zgﬂtex@ﬁlplebﬁf E {}ﬁl nated Cof
componen e un o
conbonent SR i pqly(ehlprogprdst i mdbhErrE). il b BNy By TRl

80% by m@mgrhpleandpdb(ha@@ﬁ%cbylkmst}gme) ivhstechody(cHIOMdblyylstgreghl of the
whol f hat th
10 €yof CoTDOReR i Gy AU A MBS o 11
respect i PelY{Eth@yshgenesos by wei ght and 35 to 25% by wei ght, based on

100% by j2ght of the V\/nol e of conponents A and C. [0044] In the

first enbodi ne e viewpai nt of chlevl excellent acid 20
resi st ance, Siqrg ‘?rf *grp %é Sﬁttyrengri’& ERERMC SHAHS i ty, the

anmount ?polgf(qrrpmt}grdﬂtylﬁi'le); palgfpatcaliydetyient)o pblyga peot- M&f,!is?eelfeﬁ;SI n

co | (0]

or o r e PP Fulbbhshered iy BELERbRoRR) Follep stk Periy ttp ey oy
wei ght , p@ﬂwtﬁ@nepar@r@pawrsa@mmxsz@@twmugm for ﬂuseeublmeEOO% by

wei ght of the pgéy g%o R@%@caﬁp&méa MMduaqryEJr% @J%Mm t%% 00%
by wei ght Of%ttg 25 conponents A, and C or 100% by
wei ght of%th le of conponents A and C. Further fromthe

vi ewpoi nf00af7] achi evi ng excel | ent aci d resistance, corrponent a is

b erlably 16 S RtreaGebRaR maRm B odisdy hemtsPaeR naliylsties 9910006 by
wei ght, partitkler lipitaetier, abd,yrofd the wevBOdi0aRebiaming iaglotyanfide tekiar
pref er ab#d{n itfrl & aJTHQféé? g@g&fecﬂi éma.[%?hﬁf ﬁ?é's nf fcfhddiodt 00 by

wei ght er preferab er pre erably
84 to 10DMPBYICHE) @ﬁﬂ)refﬁrm lﬁég%pﬂ@fv@rlgﬂmaye@g@% uiaérv\@mht obthestyrene

100% by y& gt isQrefeRBROIEO00 & mbidOthate ?é%l Q@ﬁ@@bldl%ofee%d‘ referably

Conm e a2 okt o ?B% i 4 el SRR,

- 14 - estikfikint prefirably 68,080 an860,600d tHuethe cheowideinofrhe wilghlar wichht
compos: L uRERIGH B AR M ERUALRS £ AIPARFDY B 0K SOURORE T BR, and

in such a onen t of
corrponendlstertlammlcaBZJeaipphedrf@éb@stmenebylynﬁe to 100% by wei ght and 50

to 0% by wei ghl"he( @éfghﬂg}e e%lpt?ﬁlm%%)was%%&ﬁ b]y%%iy% ﬁ}egtl&? | ght

of the whol e of rrponen erred that
the @rmﬁwowtoemﬁbﬁrﬁﬁﬁﬁ) Boing i, 2sdrichlsrabengens asta solvesbaddRAt s BL and
B2 are, ppeggectively, 50 to 90% by weight and 50 to 10% by wei ght

based on 100% wei ght of the .whole of conponents A, I X
is nore pref eﬁj ¢ g‘f pplymer ‘ﬂ‘?ﬁ a gyn %ﬁﬁ&%ﬂ‘ﬁmﬁe etl}{@d'{%a Eﬁ‘munt
21(‘) 10 g osganpds) pelyiderzing Bdyne (bas?/igpﬂmtmlnyan biertthydf%oboy S?E’b@hir and
to () WEI ole. .o
%tﬁgut\%omht %ﬁ@fsda &gal%sq% taﬁ{u gl le%i %%c{' q’rc'i PUsALion, p{qgélpt t he

conponents A
35 ofwater and a trlalkylalununum (Japanese Unexammed Patent Pubhcation No. Sho

62-187708).




In the polyam de resin conmposition of the second enbodi nent,
conponent C does not contain conponent C and conponent Ais a

pol yoxam de resin. 30ln the second er®di nent, conponent Ais a

pol yoxam de resin, and, fromthe viewpoint of achieving excellent
acid resistance and the reduction of weight, the anmount of the

pol yoxani de resin incorporated into t he pol yam de resin conposition

is preferably 40 to 95% by wei nore preferably 55 to 90% by
wei ght, f ur t herlhsmpetghalpggpateg l%nwwampghtameséwéhe msthedaipsdiped in

wei ght O;Jaﬁdh%sdd)UhmlfﬁJﬂ&i n%ﬁéﬂt'?u%ﬁ@d@ﬁﬁ% Hep 'I'f4659@@éh%%iﬁhet abbYe- ménﬁoﬁ%l? f
nor e rererre e e (0] | S erer.r anpoun (0]
Uhe pol y CYARERAFEET mahte e Llibeib Gre-wn BEHE R cbst ed n Jopanese

respect i \alexam#dtPateabPulilicatien Nbt Haind 1885050 5% by wei ght, based on
100% b yni% t of the whole of the polyoxani de resin and conponent C
5it is referred that the anmount of the pol yoxam de resin and
t he anoufd) eémpenepbBeiModifiadeolypbspdens ethéry, 55 to 90% by wei ght and
45 to 10% by V‘@o&iﬂoneﬁﬁ?ﬁ@au@& Q%dh@ﬂt H‘ﬁo%?:tstéyly ?%‘Ir?e ‘?hé)éol Afide

pol yoxam de resin_and onegqﬁ
that the TSSHbERRPSILIGNE 1’{9&‘%% teraetheafithe Wfﬁcﬁbet&f?ﬁﬁ ﬁ@mﬁq’ne@bﬁé@ﬁént
C are, elmﬁﬂyarmﬁb )‘esnﬁ 5ndk@1g8@%l@ﬂle\flﬁdzcglaﬁlcﬂ%oﬁ&tﬁ@n@%%&ﬂésﬂﬁh&*ﬁf the

baseg 10 ng (9 1¥1 g of the whol e of the pol yoxam de resin and
conpbhenPOFamide Testh cOMPORION + hor' nreferred that the amount of the

pol yoxam de redVith esplect eccanpuent B2, fimompenaewpdintofetabilesgetei vel y, 60
to 80% by;g %ﬂﬁty%@goﬁgoﬁ&t %Q%BB(hé’ﬁE%muc%g@'ﬁggpgy a(l)%/ﬁ R%ls%& t{qgf

t he vvhole am de resin an
preferr eao}(}mﬂdqm@n&mﬁwm mﬁacg@y@s@@d@ﬁﬁép@mmlm@tb@mor 15

of corrpo ﬁﬁﬂach@d-ﬁmdﬁﬁqﬁqﬁh\éﬁwm aﬁeﬂ 19 preIda Y aM® FitMricaR - R difRd25%
by sed on _100% %%hé of ﬁe whol'e of the pol yoxam de
reS| nB ]é’Bﬁ?fB' ether 15[’6‘9%“@] ele In the second enbodiment, the
conposi t [(M30fray contain or nmay not contain corrponent B1 and corrponent
B2, and, from vin c s: st ance
and t he reduct?%ﬁnme cﬂﬁt &fcﬁﬁﬁ%%é‘ el?%%?pr%f %g@gd&p@gﬁ 1 gprove
conponentheBirengit of drqmtwe te mweemcbmptmesuBh apd tege]yantide weinumakiog
conpone nEtaﬂeQﬂ@m@ﬁ?&nﬁc@l @1] @1%35’ Qﬁd &fia Fé%ﬁ%@@ OF fhe %ly%ﬂﬂd@%tsﬁrc%mgosu

respectively, 50 tq ht _and to Q%b |ng
0% b0 weF]ljrﬂOf“POB%&te%l %ﬂmm%%%wh@wwdﬁl{% %f‘éalﬂi’ (%rfﬁ&ﬁél{% s A
Bl, and Hdre glofdrably 26/7afieBBAQ, fubiikr SreferdiPUnL4ed 8sa8Ponent A and the
t ot al Nﬁgﬁg of conponents Bl and B2 are, respectively, 50 to 90% by
wei ght a 1) to 10% by wei ght, based on 100% by wei ght of the whole
of conporiisnpaned C (Ghds)B2; is nore preferred that the

ey erﬁgﬁﬁFﬁ‘zﬁ@Eﬁ%@@%?ﬁ%Qﬁm@# C‘“#@%ﬁ%th% opATBENh oRboffion BF
basetf cuwp@tymmt@ﬁt(h@’pmﬁer, mq@m@tldfre’@zmémmﬂp@ly/qm@ resand B2; and

it is fUéGrﬁﬁfSItRﬁﬁj GfidiBsled mﬁuﬁd&ar@muﬁt 185 vﬁﬁémrgeﬁ@rawglﬁago tg;% LAkl
ar e, res 65.t0 7

anount o ts Bl ely, I ght
and 35 t %fgyﬂ lﬁﬂﬂh%l@%f o AHGEO 0% 513913 \f@?ﬁtw%tpw QupRIPB OBde
conpone n(csmﬁpnaut IC1)as doxlaﬁare{i BDBEQas8 FropPihe Rﬁﬂwtﬁﬁﬁtdﬂ ablﬁsvmg eRdadient dcidn

of the third enb In the am 0Si

Chi o eniBaT e L Hemus v e (RO R el By BB e Bint o
and ithe dnwuanomt uf@bpmnegm stherzgtl andhthetlie pglassrfihers are Bspeoiafly peafersed31
and B2 a{) %especti vely, 50 to 90% by wei ght and 50 to 10% by

wei ght, based on 100% by wei ght of the whole of conmponents A Bl, and
B2. [0051] 5| nlkmglasshontpining seibrmmtoxide; shhiahhis componsst B used adhe evi ng

excel | engreagic ﬂw‘éﬁﬁdu?tuﬁ’d]@ﬁe fkstcdfta ﬁé bR Yxidbeh I mpardd foE- glass
preferred Igat t he a unt con‘FFQ:\],en and he to aI ﬁrmunt of

conponentRIcRis %fﬁ’(?méﬂ e, C‘P‘@E?)‘E(’E‘ &pay begig th Eb bg3ds:A0 to
35  balloon, and, from the viewpoint of obtaining a strength and the like, glass fibers are

especially preferred.



anount of conponent C are, respectively, 55 to 80% by wei ght and 45
to 20% by wei ght, based on 100% by wei ght of the whol e of conponents
A, Bl, B2, and C it is furtherlpr-eferred that the total anount
of conponents A, B I, and B2 and the anount of conponent C are,
respectively, 60 to 80% by wei ght and 40 to 20% by 25 wei ght, based
on 100% by wei ght of the whole of conponents A, B 1, B2, and C and
i's furhgfr preferred that the total anount of corrponents A Bl,

and B2 adfViHe amount of conponent C are, respectively, 65 to 75% by
wei ght an) Bﬁertr@p&5ﬁﬁféﬁmvmh@hhanﬁha eNa@idelldfito by wei ght of the whole

of conponents Bl, .B2...and. C. n the third

conponent A na@h(%arﬁ olyaqhidy resin ¢ {'55’(5’]{1{ %&ﬁ“&OQBﬁt%ﬁ%{PﬂW@gﬁ}l@gﬁr tHaRq,
from t he polyanpdd resingfongones\A agl whichlhhealovaeiater nbsirpticrme achdniida
reducsi qus‘?itm%'rﬂziybe ffgponent A preferably contains a pol yoxam de
resin, h a case, the anount of the polyoxam de resin

i ncor por at ed | Msdrefsares exaraplesi share sambecoansinnicd iableast onp thstwpplpstic 12sino

95% by Wakighted OB £ stRFRk &b IsiciBast PpIPH
or ef er abl . 80(yStgf shc ao% %%?g?iéf‘gﬂﬁher 1B édi'ﬁs'ﬁdﬁ%ﬁt Bl or an

pﬁﬂ@ furt gt
based on 5/%515131*‘\}?@ Y8 ?l\’,\ﬁ?nget “#48?%/%( TJesip gthen ﬂ'@Br?ﬁB@PF‘FIE B2 aPOll"?S
The pol ymmunaqﬂ)ly;ﬂﬁnﬂen&tﬂﬁ@é @5iabh Yolppesetune Iomclaﬁesiﬁfmmﬂydafbo'iaiefifeéhﬂo(%

o0 1 50 S0 bt AGiseRt N0 Vordhecl P sy dnsl e sy beEiyRaEea on
100% by Wetraghpridé re@mnp@nlamtheAmnpawni a@léwanhéar-;mndn r¢divg appolyimndecresin,
resin cogn@seitep Qulﬁﬁﬁ:cf%ﬂ%@]]adlget{ié}%e dn'é%sn’i Q ;#J‘ﬁrrtflgeﬁfgpf?&bﬁ@&%ﬁ pf the

present invention onent uhction
i npar t i n§ORGRISE ether kgiongesreging a%lwtbylﬁm TS, hpgmmppflm refif, @rpbler a
heat - r espslyaid, dmtaqjdl)adlkylald‘&aﬂa R@inagent, a weathering agent, a
nucl eating age al i atlo acc tor el ease agent, a
Mbr FEant ot b argvR s B SRR el Pt itk S 2GR o e
10 retar da}yw;nuhmeauxatlleat ynd resinfotlemehanehapolgmhideaesin guisoit hasor madifige,
can be |gg@égﬁé%%&E{&&gﬂgaﬁe@ppr opriate amount that the effects

ai ned at rnventron are not sacrificed. [0055]
Wth resfﬂié'ﬁ]to t he nethod for producing the polyani de resin

conposi t ' on of Fld&hdrh@ tRE BSIGRAhIdTEREHBP @s1tfl(5H oﬁg@%s&t i bRl dnOW ng

nmet h .he used. ne i f necessar
pol y%f jtiong] camgoRent AREPRORS, aaﬁ%ctm %ﬂpﬂﬁ@a@éantuach@s ! p&éﬁ@z% Ry
known nehighlqmpad&nateﬁalph hes-resisthitGhfteridl) £faating gcht, &Qﬁ&\t‘hdi%g agelgra a

DA VOMERTCTUMTITY R e N
the raw ﬁmd@wmpsovzng ageat, mmmtistafmgwmtara framae netvedmrmintwkﬂmadﬁ)d flame
met hod i pbgha Fr&:npforta rama%%ggaaé gf@cg‘rag%gﬁo gﬁée*&ﬁ{outﬁﬂﬂai hen

mel t - kneaded an remai ni ng raw nat er | into

reswdd anthe %F@Pét%eﬁ'?ﬂ tﬂVRIFféHbPédn?b?jé‘tlﬁ%ﬁd and a method in which
part of f[ougstaw naterials are m xed together and then, the remaining
raw éﬁﬁl? m xed u5|ni%a3|defeeder into the m xture being
nel t - kne §yasy ??)ff@’é‘]compom Wth respect to the method for producing
a nol ded arti cW&éthfneqmct toethe ey antk décdrﬁpon&nmofﬁrFB)EIBZ and Cfindorporpted @0t

i nventi O{.he p%ﬁ}aﬂ-ﬁd %llrg%rsé@ hﬂh@ ?otgle rﬁ?d’u% oy ?o(lirsq?oqle}clt(gg ¢ eEn”&)Bb &!the

resi n,
conpies samnurrmrf domgom ki &g, remecfavcly, #0de Qﬁ%bymbxghhgm&ﬁhﬂm Sr‘}/e by aveight,
mol ded apideg bR 100%VEY W Sf énwﬁolggmm%aﬁc@ag@éf&&e and ﬁ{%%ﬂoum of The

pol yani de resin conposi tion of resent i hvent I on
advant agedTREtA a8d the tgigh ameuptgd ce;man@%ts Bhang BIsrarg eﬁpﬁ%t#@ﬂ)h P8igh by
EGR ( EG?IM%}V,wd{\éht@hd 156 t6 OFLby WeightD bARY dnAM0SChEweREt & BB %holcdfGhe as
an intake manifol d E delivery pipe, 35 an EGR pi pe, an EGR
val ve, of°TERPIERS %d%llé‘fl art. In applications of EGR parts, for

35 [0036]

When the polyamide resin composition does not contain components B1 and



(1) Tensile strength and tensile strain at break: A test was
conducted in accordance with SO 527-1, 2 using a test specinen
havi ng a thickness of 4 nm at roon1teﬂﬁerature at a rate of pulling
of 5 Mmmn (an average of neasurenents for n 5 was determ ned). 25
(2) Mobdulus in tension: A test was conducted in accordance with 1SO
527-1, 2 using a test speC|nen havi ng a thickness of 4 nmat room

t enper at r ave f .
mBasur enéf ﬂao;(% the v%v?%o%t the exceé en acna res %"f cf @g rec@:g{m%g
conduct edvgightathesmebantef wnmnBISC()AI ma?csatad irgo Hwtpelwinigetdsitng of 1

mm 0
Conduct ed%g,#;@%“%?%@%%% WG protaR o Wﬂ*@%gﬁ%@”

havi ng aP¥ t0gt0%8 byrtiedght Rased e HfE By Wreéght af thanshagddefesin
measusenedhfpobieibnn = 10 was determined). (4) Resistance to acids and
corrosi OEO fﬂ | SO Type- C speci men described in |1SO 294-2 was

subj ecte Q i mrersion treatnment under the five conditions shown

bel ow, i.e., 35tromdbereintvpoinhdf ddhiavink exceldait aeid tresimtte tahd theReduction of

t t t {

condi t 1 o Qe et fmortt BPLERnCAOR b W n A L LER OB e,

i mrer sed cpEpangnt A eapaesiesingothe pobamide resinfcampasition Hreferabboflmtmr s.
Tr eathEn'fQS%E'}d{:v*eigﬁﬂ nl;areﬁeeﬁpeossms@ 0YESy bv f, fcither r&elgggvtéﬁ BYOOUS

sol ution of. s or.” 240 hours. eatnen condi'ti on-
speci rren“(w &I&Sﬁ%é("fﬁlsh tg é]éﬁiéﬁlﬁé“‘éﬁff"tﬂfl SHRFSIIOW f uri ¢ aci d
for 40 h@oo3s] Treat ment condition-B: The speci nen was i nmmersed

ina 0.5 N aqu on, of .sulfuri.c acid.for 120 ho

Treat ment condi ec?ntﬁf:p()]t'?‘ﬂ 1de resin sabgsiton ?Lg%‘éorf%on&nﬁltgl R dise
10sol ut i dre déwpeint Q:Eacclneamgobxbdienzaﬁd hesistance The thepediatien of biidhneahe

afteisthgrdo{m;ﬁo A}Q@%ﬁﬁtwé}n&ﬂré&g@o \é@fsﬁl r@@zgﬁ' ed ina

vacuum dryer at noi sture co eti men

becane OF %@@‘Hlfvel)ieég © é%% Pyeveighand §Ato 8pdni weishilgxsclodisg Webly waight),

respect ohseliln 1@%@@%@@?&@1@@@%@9@%&@3&6%Ie test to
determine a tensile,str ‘{,\,ngttg%ml nt ai_ni n rati o The res%stance

to acids and c&rf BEfErdd AnEWRtod comg %‘&eé%fs‘oaéﬂé@e W@lﬁn{‘)ﬁgt %1 1 owi ng
criteri acomponents Bl Bnd R acd) acspectivelyl, 60msl 90% Hyheeightzmdrsdrio 4 00 by Weight,

i i h h
Shechdr M%ﬁ%ﬁ%@@?wé%p{ 5 Bk ife dZonbRGCAS BECIEIR.N S no changs
surface of theitdpmerapns @il‘@dsﬂlatghﬁ ampoyns 0 hempencit Aand the tatad agloostsofof

the | SO FyofentIST hEB2 iafe, %ésgpgawe}y 6@%’@@% byab%i & aqlhamg 29“@”“%%”?

by sligh itenin reco nized i'n the appeara ce of
(see, foP?¥ é’ﬁﬁﬂ%l&ﬁf"gjy &ﬁ&l%b@e?ﬁ@%mmae&cﬁ f‘ﬁ‘e p@'&‘omen is

r oughened (t he1t3s1ﬁ1frﬁ1eep1@fdﬂﬁﬁ thdt thé! @mb FOoT ¥OEpSacaPRGINARR: fofal AROKAAILY

ed an ange ac a col l.ecti whi ing |

r ecognl z%%fn ?{lefl@ a%rbelg? Afve £°58¢¢ {V%B' g%i%?%r]i’)y \ngglgan%[lgr‘) t@%&%‘gﬁ’ye‘,%mﬁﬁ'g.
3). [OOGBchd:onpl@ﬂ%rhywalgﬁmﬁﬁhmwﬂelercé'sompammpBémdBZ. Pol yani de 92
(product (gmRd £ on an experinmental basis) Conmponent A2: Pol yam de
6 (UBE l\&/l on  1015B, manufactured by Ube Industries, Ltd.)

Conponent A3: oy thei véw ment( o Beluwms@xczelzoemd@wfaae@,ahewdbgucum?

| ndust ri @gj hi—taﬂdlax%f@pﬁéﬂdaﬁ)ﬂky B ABoE of §0r§pcﬂﬁh‘b’ @iﬁtf&ﬂ@ratre@%ﬁta tind
was odu ed%%thefoll

aut ot1 avROHAHATJER S RPRTHRR gé&aa% by 81618115- orefprblysd Oa‘ﬁd 0By, yeight,
equi ppedmerd prefenatdgis a6 00% by WweightrhneieeprefaralilQriq W@ZO%ttgiwelghtpﬁﬁﬂﬁﬂr e

it rogenPstatiRgib 2. B Fhight, b ot 000R izt fe bobRRI IRl | er
and a po¢qm1m‘=‘»1twm hdrawal outl et was charged 28.40 kg (140.4 nol) of

di but yl Roa rrE and the autoclave was purged with nitrogen gas, and

then the te erature in the systemwas el evated under a pressure
When component C contains component Cl, from the viewpoint of achieving

excellent acid resistance, the reduction of weight, and excellent moldability, the amount



el evati on. | medi ately after feeding the m xture, the internal
pressure of the autoclave was increased to 0.35 MPa due to butanol
formed by a condensation pol yneri zati-d2-15reacti on, and the
tenperature of the condensation polynerization product was increased
to about 170C. Then, the tenperature was increased to 235C over one
hour, whereupon the internal pressure was adjusted to 0.5 MPa while
vmthdravm the for d but anaql ough the pressure _rel ease port.

201 nmedi &tgpvlpartnéﬁ Lﬂfé)r?erﬁt?éﬂ%tpa SPAYaRIE TeiheRIARRtGNS 60 to 5% by

pol ymeri z;@etlglﬁhpnef@ahly 50k a@%eﬂr AR, mbry @eﬁabwss vd 10vd hawreid il PGBy

at moophett P BLEREPRbY wbhihdtherdritofl oo PR PRMelRh R her i

pr essur e, 100%ebyt weight afi the polyhmidetresin compositian.t ed whil e fl owi ng
nitrogen through t he autoclave, and the tenperature of the
condensat[r on poI ynmeri zation product 25 was el evated to 260C over
about one hour Freméhe wewpeint ebachicyingaaxcolbmtasig resist@caowpmponent C1 is

Then, t hertiably fescibh i ARABE of 2ado tb@m\y&t& twa%remefétab@y P6.gISUr e

at 1 MPa ni t and aI d to bout 10 nut es,
and then lkjﬁé’q%’n h’a%”ﬂ?ﬂ Eﬁf‘?r@ d@@ﬁx ‘Be’@ T Pé"rfﬁfnl’]ﬂ{é” Tto
resul t antl00%rigewsighi, o‘itrtlmabwfﬁabl;&@lm 100oCbiCieiBS ﬁthidﬁ fa’ihmblyrﬁd’ht%

for f $r t | et t | on
of 308 ne 1B Geiaht - bASbIIANR0Rt by gl srdfer pRGRLBRA

f orm was lD&%elm \aclehty frther exefarably 108Ydry, weighit, bired 00dI08h: beweight omf a
string f%%g%t@el |l etized using a pelletizer. The obt ai ned
pol yam de s a white tough polymer and had a relative viscosity
(rir) of (@424 35[ 0062] Conponent Bl: Syndiotactic polystyrene resin
(defl ect (Dmdlﬁmﬁéaésﬂ{@)mmﬁfon of4Be first @ABAIABAC, wei ght average

nol ecul ar wei g XAREC Z factured by ldemts
Kosa éjCo. , Lt dPn fht"'rﬂc’g"' g‘f Wstnscoprll’(?isi%ﬁtlé’éi%{}u irstegpebodiment a‘fﬂnépoi‘fnt ¢
ConponentoiB2ins Mutdpbdnent Chphndothe tthlemeuvat bfconiaients ACK 11 andBRwk &t ur ed

Tbl e 1) BPBSApRnen 4 thd it Aubt huiobndd C10BL et dly Wvo ol
1 cont ai RY mgight ab‘ll) 66 i 8%i yev¢igy, basd poR 02\ y2ueighiGHEBh@pMyamide resin

gaggf agt g(?) Eoﬁ%orﬁéﬁ@ﬁle@ﬁdﬂnﬁgf eh{tﬁl ahd the total amoglgto@@gﬂ oksﬁtto
ini u |
Bosedl ~ Cfid Bt %Pectweﬁynﬁﬁﬁ%h 1%1}%@3 %Pé@% welghsgwg@pdpe%
by Ni ttobﬁa&%ﬁt oﬁﬂle,wlldldofccﬁﬁpmﬁﬂlsm K13and&EBQ) ass ( ECSO3T- 289H,
manuf act Ej(ﬁg by Ni ppon Electric dass Co., Ltd.) [0064] 15[ Exanple 1]
The pol yam L resin (conponent A2) and the glass fibers conprising
glass 1 cont ai hi thg mmye poafamedofuistiembadtimpotn thettotal jmelrswi compdrdatsed ) B1,
wer e mel o r
%?ctﬁ@%ﬁ@ql Uagﬁ tefatar%fsbn%ﬁr ewa}snf‘@g&twéﬁgwg@my% 2fid 60

pellets esire m resin co
obt a#hediopero|byvecighty eassﬁ B}lé@@ Gcbyt weighy oid nﬁr Wholmfapwgoméretx BbrR.tapdns

such thagithe tenperature of the nolten resin was 290C, the nol d
terrperature was .80C ra on speed | the s 250
nm sec, and th lﬁrg?ﬁpghﬁéﬁ Wgﬁﬁ %"ﬂ #C&tﬂpeg \ggr epar e
speci menambuot dfcempenqne €1li are regstisvel gid to Be"/ma\sughmﬂt%ctb 108§ bpus
S ot WP Saldin A, b RAF LEAL AELs LERIAEANOE HIopAckPC oS 20

corrosion respec € prepared specinens. ['0065]
[ Exadfhbl e 2]  itis mog pre@rrede]yt ti@rtbtarl ﬁmdumtmieomgméaht BhJdngd B?nmdsthms

condi t i opgg eﬁdfeoﬁfsai%teﬂarereeetu tSSRF%O‘V%}V\@E%?@aHd%'tB Agpgponent

A3) shown | n Tab was._ used. est was

per f or HEHGEIITH@PS%}{% b mejgh H@ h§éz‘r‘l@ ¢ohemnonaats A Bl B2y andst
except that thgigfahsr prefReed the M fofdl BAoGhRTT0M 6@@&@AHBmgaxﬂqaioercpn

oxi de ( CheReban ofg c)mponen QreTl%gilae%tlvely, Oetouﬁ)%/d by Wegg%? gnq 4& %I-P lbe 4
35  weight, based on 100% by weight of the whole of components A, B1, B2, and C1; and
it is further preferred that the total amount of components A, B1, and B2 and




- 22 - A test was perforned under substantially the sanme
conditions as in Exanple 3 except that the pol yam de resin (conponent
A3) shown in Table 1 was used. [0068]- IBExanpl e 5] 5The pol yoxam de
resin (pol yam de 92) (conponent Al) and the glass fibers conprising
glass 1 containing no boron oxide (conmponent C) shown in Table I
were nelt-kneaded using a tw n-screw kneader TEX44HCT to prepare
pellets of a desired polyoxam de resin conposition. Then, the

obt ai ned thermeun afspwpenisf 64 28 respestiebe OF dn 7961 kY wrjghimad 35de RV hons

10 such tyrsght! Bed 6ANOOBIHY Reiht Ik WROEQF chBFbiEnRas, BRE2, ahde1n® d
tenperature WaZhBOC thg aver%gf in e}gtl on sp?ed in th8 mol d was, 250
i Sec. and t habpIBAEH SLCQERONEHF A {aRAEPuE OF pRAPGRentiCL aFe, FsPRREERY o
speci mengi0fto95¥hisy weigheartd 60etot 386 by weightl, Habead ore B394 epeveight bf tarwials of

physi gal C%}ggg&hé RSnad the evaluation of resistance to acids and
corrosion re perforngd with respect the prepared speci nens.

15[ 0069] [ Exam ie pegferred that the heoneisfsotiporens eaut the pinnunt firoumbsennf
the pol yaii g8, fe&sklivdls,omme @@3@ b¥tight BRI SYRA 095 B WefhP Ua¥St ST B89 by

resin (conpane nodi 1 ed "pol yphenyl ene” et fter’ resi n

t Bl), the
( conponeAtEIEBY: ﬂaen‘ul)iqlﬁef@%wem%ﬁ%d €onprising glass | containing no
boron 20t oxi deit(iﬁﬂﬂilii@pﬁalgérre@_lgha;g&h@Hﬁhﬂoﬁlﬂ oT@BﬂnﬁoﬂenM:’alﬁidﬁBé a?KmMed J
usi ng,a twn-scr neader,. repare p of a desir
ol vafh a&opRaRh C 450 SRRRGhrado SokebsBeiant " ep O NaPight Batcd
tsggjp :(r:; teg:lglﬁgi/d?l{?gwmghroﬁtbb wihnly afiedeponantsditandils such that the o
80C, the averaglgte1 ?ur{jﬁ%ckjfeger# @ggek&ﬂi@%“taﬁ@%%fjﬁ‘s%‘g% %ﬂﬁé@éﬁ&gﬁd t he
pressur e CHRRONEL fedi 452, dpsReetivety, 60 taPa adby2eeighicand#0pp 2P%r by wpight, hased

for the baypPestbyReizRSsfhe MRblcidiRoMPanEABAN (®hnyari ous physi cal
prop? ties and.th val uati gn, of . resi star}ce to aci ds .and corrosion
b fisthe Ko

wer e per f or med F ERisirred thet thy aparnt o spuporrahd anddhoamemt ot e 7]
30A t Iest compoeat {0 rane despactorelys 656 a_ﬂ%ikgﬂvyighﬁt&dSS?rtB ﬁﬁ%‘iﬁi{ w%:i(g_hg basedi n

Ex e etcerm n of the polyanide resin
(cgggonegflqﬁg?"p@h‘%%gﬁtl é\ﬁ%g’ﬁggftf\?ﬁ?pﬁg%lgg%g%] [Examgl ey8] 35A test

was perf OR0#dd under substantially the same conditions as in Exanple 5
except that the, gkass duh 3 ; ' wer e
used, - 23 [0?732] §t[ ab%i@éﬁfgﬁ%i}?&ﬁ?ﬂ@%%ﬁ%&% g@%@pﬁ?&%ﬁégﬂﬁnder
subst&int resrstancerfhe weduetionypigy ¢ighn andiexcellent imaldatility, the ageunt gfponpeaent
?:ziss }‘i bBrigcc(rp&ﬁm13 naa&h@dlghmmﬁmf@ém& 1\3@{)@0 s;s/ﬁ@gxdwéi@ﬁ%t?dfera?ly
anpl e . r.es e .predet er i, né nts. o
Lo pol yShtatdBediteigit marsferdly % oG Rar o bPbh e LY s
resi n ( cadfdnemeigh] fyrtlich prederdblyi3édo 26%s/pherighte hased tonei00YElsy weight of
(conpone : fj 0 ' le 1
D e e e A L o e S T
pel | &Y s egmponeats A3l 35, padiCdeor KX n by aieiads pf therwhole of comppnents A #nd
obt ai ned¢cpel | ets were subjected to injection nolding under conditions
such that the tenperature of the |ten . resin was 290C, the nold
t enperat ure wa u’%‘ﬁ E‘?‘Héﬁ%\?‘@}”&@’éﬁ gﬁi‘%‘é‘t"i"%ﬁﬁ@ﬁ%ﬂ aF‘ﬁ IEHYaRAS) ermRaAnesi
m sec, @ands pﬂ&&rﬂﬂf?@ﬁdﬂéﬁ inas aftoiny 684 reth0ss bﬁg«el@m Iﬁor%(bré@ﬁblyolﬁ']z to
prepar e i,ens f.o e respecti Vv b and, t he .nmeasur
Various LRvaNaTOe e eRERAY 81 d e Bt Bt Rt BRIGESH D6 us
and 3br r b80% ywesightptirther prettratily h8 dge 160% tyhecighte fathed pefrably®n . to
[0074]  100% by weight, further preferably 75.0 to 100% by weight, further preferably 84 to
100% by weight, further preferably 100% by weight, based on 100% by weight of
component C.
[0045]

35 The polyamide resin composition of the first embodiment may contain or may

not contain component Bl and component B2, and, from the viewpoint of achieving



[ Conpar ati ve Exanple 1] 20A test was performed under substantially
the sane conditions as in Exanple 1 except that the polyam de resin
(component A2) and the glass fibers (dgnponent C2) shown in Table 1
were mnelt-kneaded using a tw n-screw kneader TEX44HCT to prepare
pell ets of a desired polyam de resin conposition. [0075] 25

[ Conpar ati ve Exanpl e 2] A test was perfornmed under
substanti al | Zeiﬂt he same conditions as in Exanmple 1 except that the

pol yani déXp@lmhaqié erfistaen endtiy renstion el weiwds the samestivampeimally C3)
shown i n chataki chmpenént 'Hl atrrdl‘eﬂﬁ@dﬁéiu B, BEd, 3n hyuhrkcsasé eNe KNG eF
XA L SR £, A Sl ol S SR s b
't S | otl0D%ost weight 461050 to 0% b0t (ekcitling 094 bY weight), ®ased on 100% by

5  weight of the whole of compoenents A, Bl, and B2;

it is preferred that the amount of component A and the total amount of
components Bl and B2 are, respectively, 50 to 90% by weight and 50 to 10% by weight,
based on 100% by weight of the whole of components A, B1, and B2;

it is more preferred that the amount of component A and the total amount of

10 components Bl and B2 are, respectively, 60 to 80% by weight and 40 to 20% by weight,
based on 100% by weight of the whole of components A, B1, and B2; and

it is further preferred that the amount of component A and the total amount of
components Bl and B2 are, respectively, 65 to 75% by weight and 35 to 25% by weight,
based on 100% by weight of the whole of components A, B1, and B2.

15 [0046]

In the first embodiment, component A may contain or may not contain a
polyoxamide resin, and, from the viewpoint of achieving excellent acid resistance and
the reduction of weight, component A preferably contains a polyoxamide resin, and, in
such a case, the amount of the polyoxamide resin incorporated into the polyamide resin

20 composition is preferably 2 to 95% by weight, more preferably 3 to 90% by weight,
further preferably 3 to 80% by weight, further preferably 3 to 75% by weight, based on
100% by weight of the polyamide resin composition.

The polyoxamide resin is preferably present in an amount of 5 to 100% by
weight, more preferably 30 to 100% by weight, further preferably 60 to 100% by weight,

25 further preferably 100% by weight, based on 100% by weight of component A.

[0047]
(8) Polyamide resin composition of the second embodiment

In the polyamide resin composition of the second embodiment, component C
does not contain component Cl and component A is a polyoxamide resin.

30 In the second embodiment, component A is a polyoxamide resin, and, from the
viewpoint of achieving excellent acid resistance and the reduction of weight, the amount
of the polyoxamide resin incorporated into the polyamide resin composition is
preferably 40 to 95% by weight, more preferably 55 to 90% by weight, further
preferably 55 to 80% by weight, based on 100% by weight of the polyamide resin

35  composition.

[0048]
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In the more preferred second embodiment, it is preferred that the amount of the
polyoxamide resin and the amount of component C are, respectively, 40 to 95% by
weight and 60 to 5% by weight, based on 100% by weight of the whole of the
polyoxamide resin and component C,;

it is more preferred that the amount of the polyoxamide resin and the amount of
component C are, respectively, 55 to 90% by weight and 45 to 10% by weight, based on
100% by weight of the whole of the polyoxamide resin and component C;

it is further preferred that the amount of the polyoxamide resin and the amount
of component C are, respectively, 55 to 80% by weight and 45 to 20% by weight, based
on 100% by weight of the whole of the polyoxamide resin and component C;

it is further preferred that the amount of the polyoxamide resin and the amount
of component C are, respectively, 60 to 80% by weight and 40 to 20% by weight, based
on 100% by weight of the whole of the polyoxamide resin and component C; and

it is further preferred that the amount of the polyoxamide resin and the amount
of component C are, respectively, 65 to 75% by weight and 35 to 25% by weight, based
on 100% by weight of the whole of the polyoxamide resin and component C.

[0049]

In the second embodiment, the composition may contain or may not contain
component Bl and component B2, and, from the viewpoint of achieving excellent acid
resistance and the reduction of weight, the composition preferably contains component
B1 and component B2, and, in such a case, the amount of component A and the total
amount of components Bl and B2 are, respectively, 50 to 100% by weight and 50 to 0%
by weight (excluding 0% by weight), based on 100% by weight of the whole of
components A, Bl, and B2;

it is preferred that the amount of component A and the total amount of
components B1 and B2 are, respectively, 50 to 90% by weight and 50 to 10% by weight,
based on 100% by weight of the whole of components A, Bl, and B2;

it is more preferred that the amount of component A and the total amount of
components B1 and B2 are, respectively, 60 to 80% by weight and 40 to 20% by weight,
based on 100% by weight of the whole of components A, B1, and B2; and

it is further preferred that the amount of component A and the total amount of
components B1 and B2 are, respectively, 65 to 75% by weight and 35 to 25% by weight,
based on 100% by weight of the whole of components A, B1, and B2.

[0050]
(9) Polyamide resin composition of the third embodiment
In the polyamide resin composition of the third embodiment, component C
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does not contain component C1, and the amount of component A and the total amount
of components B1 and B2 are, respectively, 50 to 90% by weight and 50 to 10% by
weight, based on 100% by weight of the whole of components A, B1, and B2.

[0051]

5 In the third embodiment, from the viewpoint of achieving excellent acid
resistance and the reduction of weight, it is preferred that the amount of component A
and the total amount of components B1 and B2 are, respectively, 60 to 80% by weight
and 40 to 20% by weight, based on 100% by weight of the whole of components A, B1,
and B2; and it is more preferred that the amount of component A and the total amount

10 of components B1 and B2 are, respectively, 65 to 75% by weight and 35 to 25% by
weight, based on 100% by weight of the whole of components A, B1, and B2.

[0052]
In the more preferred third embodiment, the total amount of components A, Bi,
and B2 and the amount of component C are, respectively, 40 to 95% by weight and 60

15  to 5% by weight, based on 100% by weight of the whole of components A, B1, B2, and

G

it is preferred that the total amount of components A, B1, and B2 and the
amount of component C are, respectively, 55 to 90% by weight and 45 to 10% by
weight, based on 100% by weight of the whole of components A, BI, B2, and C;

20 it is more preferred that the total amount of components A, Bl, and B2 and the
amount of component C are, respectively, 55 to 80% by weight and 45 to 20% by
weight, based on 100% by weight of the whole of components A, B1, B2, and C;

it is further preferred that the total amount of components A, B1, and B2 and
the amount of component C are, respectively, 60 to 80% by weight and 40 to 20% by

25  weight, based on 100% by weight of the whole of components A, Bi, B2, and C; and

it is further preferred that the total amount of components A, B1, and B2 and
the amount of component C are, respectively, 65 to 75% by weight and 35 to 25% by
weight, based on 100% by weight of the whole of components A, B1, B2, and C.
[0053]

30 In the third embodiment, component A may contain or may not contain a
polyoxamide resin, and, from the viewpoint of achieving excellent acid resistance and
the reduction of weight, component A preferably contains a polyoxamide resin, and, in
such a case, the amount of the polyoxamide resin incorporated into the polyamide resin
composition is preferably 2 to 95% by weight, more preferably 3 to 90% by weight,

35  further preferably 3 to 80% by weight, further preferably 3 to 75% by weight, based on
100% by weight of the polyamide resin composition.
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The polyoxamide resin is preferably present in an amount of 5 to 100% by
weight, more preferably 30 to 100% by weight, further preferably 60 to 100% by weight,
further preferably 100% by weight, based on 100% by weight of component A.

[0054]

Further, in the polyamide resin composition according to the first to third
embodiments of the present invention, an additional component, for example, a function
imparting agent, such as a plasticizer, a high-impact material, a heat-resistant material, a
foaming agent, a weathering agent, a nucleating agent, a crystallization accelerator, a
release agent, a lubricant, a fluidity-improving agent, an antistatic agent, a flame
retardant, an auxiliary for flame retardant, a pigment, or a dye, can be incorporated in
such an appropriate amount that the effects aimed at by the present invention arc not
sacrificed.

[0055]

With respect to the method for producing the polyamide resin composition of
the present invention, for example, the following method can be used.

Component A or C, and, if necessary, a polyoxamide, BI and B2 and/or C1 are
melt-kneaded using a generally known melt-kneader, such as a single-screw or
twin-screw extruder, a Banbury mixer, a kneader, or a mixing roll. For example, using
a twin-screw extruder, there may be used any of a method in which all the raw materials
are mixed together and then melt-kneaded, a method in which part of the raw materials
are mixed together and then melt-kneaded, and the remaining raw materials are mixed
into the resultant mixture and melt-kneaded together, and a method in which part of the
raw materials are mixed together and then, the remaining raw materials are mixed using
a side feeder into the mixture being melt-kneaded.

[0056]

With respect to the method for producing a molded article from the polyamide
resin composition of the present invention, using a molding machine generally used for
thermoplastic resin, e.g., an extruding machine, a blow molding machine, a compression
molding machine, or an injection molding machine, a molded article in various forms
can be produced.

[0057]

The polyamide resin composition of the present invention is advantageously
used in a part for exhaust gas passing therethrough by EGR (EGR part), which is
required to have an acid resistance, such as an intake manifold, an EGR delivery pipe,
an EGR pipe, an EGR valve, or an EGR cooler part. In applications of EGR parts, for
example, parts for automobile are preferred, and, of these, preferred are EGR part
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applications, such as an intake manifold, an EGR delivery pipe, an EGR cooler part, an
EGR pipe, and an EGR valve, and engine room parts including related peripheral parts,
such as an air cleaner, a resonator, a fuel rail, a throttle body and valve, an air flow
meter, a cylinder head cover, a vapor canister, a fuel strainer, a battery, and a terminal
cover.

[0058]

These parts for exhaust gas passing therethrough by an EGR system can be
obtained by a method for producing a part, which comprises shaping the polyamide
resin composition of the present invention, and further an automobile comprising a part
for exhaust gas passing therethrough by an EGR system can be produced by
incorporating the obtained part for exhaust gas passing therethrough by an EGR system

into, e.g., an engine room.,

Examples
[0059]

Hereinbelow, the present invention will be described in more detail with
reference to the following Examples and Comparative Examples, which should not be
construed as limiting the scope of the present invention.

Methods for measuring physical properties of the resins and molded articles
used in the Examples and Comparative Examples are shown below.

(1) Tensile strength and tensile strain at break: A test was conducted in accordance
with ISO 527-1, 2 using a test specimen having a thickness of 4 mm at room
temperature at a rate of pulling of 5 mm/min (an average of measurements for n= 5 was
determined).

(2) Modulus in tension: A test was conducted in accordance with ISO 527-1, 2 using a
test specimen having a thickness of 4 mm at room temperature at a rate of pulling of 1
mm/min (an average of measurements for n = 5 was determined).

A tensile test was conducted in accordance with ISO 11403-3 at a rate of
pulling of 1 mm/min.

(3) Charpy impact strength: An edgewise impact test was conducted in accordance
with ISO 179-1 using an A-notched specimen having a thickness of 4 mm at room
temperature (an average of measurements for n = 10 was determined).

(4) Resistance to acids and corrosion: An ISO Type-C specimen described in ISO
294-2 was subjected to immersion treatment under the five conditions shown below, i.e.,
treatment condition-A, treatment condition-D, treatment condition-E, treatment

condition-B, and treatment condition-C.
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Treatment condition-A: The specimen was immersed in a 0.1 N aqueous
solution of sulfuric acid for 120 hours.

Treatment condition-D: The specimen was immersed in a 0.1 N aqueous
solution of sulfuric acid for 240 hours.

Treatment condition-E:  The specimen was immersed in a 0.5 N agueous
solution of sulfuric acid for 40 hours.

Treatment condition-B: The specimen was immersed in a 0.5 N aqueous
solution of sulfuric acid for 120 hours.

Treatment condition-C: The specimen was immersed in a 0.5 N aqueous

solution of sulfuric acid for 240 hours.

The specimen obtained afier the immersion was washed with distilled water,
and dried in a vacuum dryer at 80°C so that the moisture content of the specimen
became 0.2% or less, and the resultant specimen was observed in respect of the
appearance and subjected to tensile test to determine a tensile strength maintaining ratio.

The resistance to acids and corrosion was evaluated in accordance with the
following criteria:

O: No change is found in the appearance of the specimen (the surface state of
the ISO Type-C specimen has no change accompanied by whitening) (see, for example,
Fig. 1);

A The surface of the specimen is slightly roughened (the surface gloss of the
ISO Type-C specimen is slightly reduced, and a change accompanied by slight
whitening is recognized in the appearance of the specimen) (see, for example, Fig. 2);
and

x: The surface of the specimen is roughened (the surface gloss of the ISO
Type-C specimen is markedly reduced, and a marked change accompanied by collective
whitening is recognized in the appearance of the specimen) (see, for example, Fig. 3).
[0060]

Component A: Polyamide resin

Component Al: Polyamide 92 (product made on an experimental basis)

Component A2: Polyamide 6 (UBE Nylon 1015B, manufactured by Ube
Industries, Ltd.)

Component A3: Polyamide 66 (UBE Nylon 2020B, manufactured by Ube
Industries, 1.td.)

[0061]
Polyamide 92 is a polyoxamide resin and was produced by the following
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method.

Into an autoclave having an internal capacity of 150 liters and being equipped
with an agitator, a thermometer, a torque meter, a pressure meter, a raw material inlet
directly connected to a diaphragm pump, a nitrogen gas inlet, a pressure release port, a

5  pressure controller, and a polymer withdrawal outlet was charged 28.40 kg (140.4 mol)
of dibutyl oxalate, and the autoclave was purged with nitrogen gas, and then the
temperature in the system was elevated under a pressure while stirring.  After the
temperature of dibutyl oxalate reached 100°C, a mixture of 18.89 kg (119.3 mol) of
1,9-nonanediamine and 3.34 kg (21.1 mol) of 2-methyl-1,8-octanediamine (wherein the

10 1,9-nonanediamine:2-methyl-1,8-octanediamine molar ratio was 85:15) was fed into the
reactor by means of the diaphragm pump simultaneously with the temperature
elevation.

Immediately after feeding the mixture, the internal pressure of the autoclave
was increased to 0.35 MPa due to butanol formed by a condensation polymerization

15  reaction, and the temperature of the condensation polymerization product was increased
to about 170°C.

Then, the temperature was increased to 235°C over one hour, whereupon the
internal pressure was adjusted to 0.5 MPa while withdrawing the formed butanol
through the pressure release port.

20 Immediately after the temperature of the condensation polymerization product
reached 235°C, butanol was withdrawn through the pressure release port so that the
internal pressure became atmospheric pressure.  After the internal pressure reached
atmospheric pressure, the temperature elevation was started while flowing nitrogen gas
through the autoclave, and the temperature of the condensation polymerization product

25  was elevated to 260°C over about one hour to effect a reaction at 260°C for 4.5 hours.

Then, the stirring was stopped, and the system was under a pressure at 1 MPa
using nitrogen and allowed to stand for about 10 minutes, and then the internal pressure
was reduced to 0.5 MPa, and the resultant condensation polymerization product was
withdrawn in the form of a string through the withdrawal outlet at the lower portion of

30  the autoclave.

The polymerization product in a string form was immediately cooled with
water, and the cooled resin in a string form was pelletized using a pelletizer.

The obtained polyamide was a white tough polymer and had a relative
viscosity (nr) of 3.20.

35 [0062]

Component B1: Syndiotactic polystyrene resin (deflection temperature under
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load: 189°C; weight average molecular weight: 190,000; XAREC 130ZC, manufactured
by Idemitsu Kosan Co., Ltd.; this resin is indicated by “SPS” in Table 1)

Component B2: Modified polyphenylene ether resin (CX-1, manufactured by
Idemitsu Kosan Co., Ltd.; this resin is indicated by “m-PPE” in Table 1)

[0063]

Component C: Glass fibers

Component C1: Glass 1 containing no boron oxide (CS 983-10P 4MM
2406#GBB ADV, manufactured by Owens Corning Japan Ltd.)

Component Cl: Glass 2 containing no boron oxide (CSE3J-459, manufactured
by Nitto Boseki Co., Ltd.)

Component C2: E-glass (CS3J-454, manufactured by Nitto Boseki Co., Ltd.)

Component C3: E-glass (ECS03T-289H, manufactured by Nippon Electric
Glass Co., Ltd.)

[0064]
[Example 1]

The polyamide resin {component A2) and the glass fibers comprising glass 1
containing no boron oxide (component C1) shown in Table 1 were melt-kneaded using
a twin-screw kneader TEX44HCT to prepare pellets of a desired polyamide resin
composition.

Then, the obtained pellets were subjected to injection molding under conditions
such that the temperature of the molten resin was 290°C, the mold temperature was
80°C, the average injection speed in the mold was 250 mm/sec, and the pressure was
maintained at 60 MPa x 20 sec to prepare specimens for the respective tests, and the
measurement of various physical properties and the evaluation of resistance to acids and
corrosion were performed with respect the prepared specimens.

[0065]
[Example 2]

A test was performed under substantially the same conditions as in Example 1
except that the polyamide resin (component A3) shown in Table 1 was used.
[0066]

[Example 3]

A test was performed under substantially the same conditions as in Example 1
except that the glass fibers comprising glass 2 containing no boron oxide {component
C1) shown in Table 1 were used.

[0067]
[Example 4]
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A test was performed under substantially the same conditions as in Example 3
except that the polyamide resin (component A3) shown in Table 1 was used.
[0068]

[Example 5]

The polyoxamide resin (polyamide 92) (component A1) and the glass fibers
comprising glass 1 containing no boron oxide (component C1) shown in Table 1 were
melt-kneaded using a twin-screw kneader TEX44HCT to prepare pellets of a desired
polyoxamide resin composition.

Then, the obtained pellets were subjected to injection molding under conditions
such that the temperature of the molten resin was 290°C, the mold temperature was
80°C, the average injection speed in the mold was 250 mm/sec, and the pressure was
maintained at 60 MPa x 20 sec to prepare specimens for the respective tests, and the
measurement of various physical properties and the evaluation of resistance to acids and
corrosion were performed with respect the prepared specimens.

[0069]
[Example 6]

The respective predetermined amounts of the polyamide resin (component A2),
the syndiotactic polystyrene resin (component B1), the modified polyphenylene ether
resin (component B2), and the glass fibers comprising glass 1 containing no boron
oxide (component C1) shown in Table 1 were melt-kneaded using a twin-screw kneader
TEX44HCT to prepare pellets of a desired polyamide resin composition.

Then, the obtained pellets were subjected to injection molding under conditions
such that the temperature of the molten resin was 290°C, the mold temperature was
80°C, the average injection speed in the mold was 250 mm/sec, and the pressure was
maintained at 60 MPa x 20 sec to prepare specimens for the respective tests, and the
measurement of various physical properties and the evaluation of resistance to acids and
corrosion were performed with respect the prepared specimens.

[0070]
[Example 7]

A test was performed under substantially the same conditions as in Example 6
except that the predetermined amount of the polyamide resin (component A3) shown in
Table 1 was used.

[0071]
[Example 8]

A test was performed under substantially the same conditions as in Example 5

except that the glass fibers (component C2) shown in Table 1 were used.
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[0072]
[Example 9]

A test was performed under substantially the same conditions as in Example 5
except that the glass fibers (component C3) shown in Table 1 were used.
[0073]

[Examples 10 to 13]

The respective predetermined amounts of the polyamide resin {component A2),
the syndiotactic polystyrene resin (component B1), the modified polyphenylene ether
resin (component B2), and the glass fibers (component C2) shown in Table 1 were
melt-kneaded using a twin-screw kneader TEX44HCT to prepare pellets of a desired
polyamide resin composition.

Then, the obtained pellets were subjected to injection molding under conditions
such that the temperature of the molten resin was 290°C, the mold temperature was
80°C, the average injection speed in the mold was 250 mm/sec, and the pressure was
maintained at 60 MPa x 20 sec to prepare specimens for the respective tests, and the
measurement of various physical properties and the evaluation of resistance to acids and
corrosion were performed with respect the prepared specimens.

[0074]
[Comparative Example 1]

A test was performed under substantially the same conditions as in Example 1
except that the polyamide resin (component A2) and the glass fibers (component C2)
shown in Table 1 were melt-kneaded using a twin-screw kneader TEX44HCT to
prepare pellets of a desired polyamide resin composition.

[0075]
[Comparative Example 2]

A test was performed under substantially the same conditions as in Example 1
except that the polyamide resin (component A2) and the glass fibers (component C3)
shown in Table 1 were melt-kneaded using a twin-screw kneader TEX44HCT to
prepare pellets of a desired polyamide resin composition.

[0076]
[Table 1]
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As 1s apparent from Table 1, the polyamide resin composition of the present
invention has excellent acid resistance while exhibiting excellent mechanical properties,
and further is lightweight and, hence, can be advantageously used in applications of a
5 part for exhaust gas passing therethrough by EGR, such as an intake manifold, an EGR
delivery pipe, or an EGR cooler part.
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wherein when the component C does not contain the component C1, the
component A is a polyoxamide resin, or the amount of the component A and the total
20  amount of the components B1 and B2 are, respectively, 50 to 90% by weight and 50 to
10% by weight, based on 100% by weight of the whole of the components A, B, and

B2.

2. The polyamide resin composition according to claim 1, wherein the amount of

25  the component BI and the amount of the component B2 are, respectively, 5 to 90% by
weight and 95 to 10% by weight, based on 100% by weight of the whole of the
components B1 and B2.

3. The polyamide resin composition according to claim | or 2, wherein the
30 component A is at least one polyamide resin selected from the group consisting of
polyamide 6, polyamide 66, and polyamide 92.

4, The polyamide resin composition according to any one of claims 1 to 3,
wherein the component A is a polyoxamide resin.

35
5. The polyamide resin composition according to any one of claims 1 to 4,



25 the conponent Bl and the anount of the conponent B2 are,
respectively, 5 to 90% by weight and 95 to 10% by wei ght, based on
100% by wei ght of the whole of the ceffenents Bl and B2. 3. The
pol yam de resin conposition according to claiml or 2, wherein the 30
conponent A is at |east one polyam de resin selected fromthe group
consi sting of polyam de 6, polyam de 66, and pol yam de 92. 4. The

pol yam de resin, conpositiqn accordin any one of clainms 1 to 3,
wher ei n tHETEB Onﬁ\n‘i(gl%{‘%ﬁB?]?B?&E%fﬁi' resin. 35 - 27 - wherein
t he conponent C is the component C. 6. The pol yam de resin

conposition ac i . ) f. clainmg lto 5. wh i.n e
corrponentéc')Bl i :ﬂ%qjg%ﬁé%e%g%llc%%&ro %lggf‘ﬁ%ggmg%ﬁyo?lgcﬁcia%|t138ISUr e. 5
7. The povhesein ke cangjonentddhissi styrene palymedhawing oswmdjotasiie soiicmiai ns 1
to 6,5which is for use in a part for exhaust gas passing therethrough
by an EGR system 8..,A nplded article conprising the polyam de
resin corposi t i 16 PRBREBHES 19eNCemPOSIHPR REROTIIng R ay eus Fislaims & to A, whishr t
for exhausfor@ssinpapst R ckiRkeiRAKMY Bire@tomsb S EER syst@m. A part for
exhaust gas passing therethrough by an EGR system the part
conprising the nolded article according to claim@8, which conprises

t he pol y&m de ¥omoékdnaritdaposp:isienthe@olyagddé resia qoatpbsition aecohditg to gas

passiRg i 0. .k i o]

Ol ar 03, SR, WSS 840 EFTH TUNBLS e JRE iR RGBS B BERYT
to clai msgstem. 10, which is for use in an engine room 12. A nethod
for producing a part for exhaust gas passing therethrough by an EGR
system the nethod ¢o i sing shaping the pol yani.de resin conposition
accordingd- to al‘f‘ﬁ’a&hé’r ggﬁ%‘ﬁfagqg?é’aisni%th@.ﬂ}?g“g}l@’ anE R S8ty 81e RFtoduci ng
an aut onobinpsising ohio Kied grticicecplig torthif fHartic @mm@ibatsipogagide
Passing LAST ELALSHAN BY 8N BOR WPLEMe ok Bhelr AELAHISS hnl e

met hod accor

system.
10. The part according to claim 9, which is for use in an automobile.
20 11. The part according to claim 9 or 10, which is for use in an engine room.

12. A method for producing a part for exhaust gas passing therethrough by an EGR
system, the method comprising shaping the polyamide resin composition according to
any one of claims 1 to 6.

25
13. A method for producing an automobile, comprising incorporating a part for
exhaust gas passing thercthrough by an EGR system, which is obtained by the method
according to claim 12.



