; €3e909&&' | *+6061 0TO. ' POLYAM DE RESI N COVPCSI TI ON BACKGROUD OF THE

| NVENTI I of the Invention 5'The present invention
poIyanﬂﬁ%“ﬂ%@ﬂ@mﬁmmposition whi ch has excellent flowability mwmmmmmmmmMMn
give a I'Cle with excell ent nechani cal strength, and heais;so

resi stance,®f@ rel ates to a nolded article conposed of this conposition.
10 2. Related Art of the Invention Aliphatic polyam des such as nylon 6 and

nyl on 66 have been used for engineering plastics in a variety of
applications because of their excellent heat resistance, chem cal

resistance, rigidity, mearP%@?#@hﬁ?%&BlﬁDkgﬁgbék%YON15 and so forth. In

particul ar, when these alip pol'yam des are used in electrical and
el ectroni c conponent applications, they need to have high flanme retardance
as set forth in UL-94, and, therefore, many different nmethods for mnaking

them fl ane resi stant throu%afkagoggeOQfT@ée&gaég%ﬂﬁgardants have been
proposed and put to practical use. However, allphatic polyam des can absorb

wat er easilyy, qhijgh kstgep£ Amdn that the resulting nolded articles may
cause di nensi onal cﬁange, Istering and reduction of physical properties.

Furthergore, w theleetbheal n @ 2on el aGHQNies ,CRAPPRRNES Wi ch need to be
made flane

composition which has excellent flowability and which can
give a molded article with excellent mechanical strengti,
and heat resistance, and relates to a molded article
composed of this composition.

10 2. Related Art of the Invention

Aliphatic polyamides such as nylon 6 and nylon 66 have

been used for engineering plastics in a variety of
applications because of their excellent heat resistance,
chemical resistance, rigidity, wear resistance, moldabitiity,

15 and so forth. 1In particular, when these aliphatic
polyamides are used in electrical and electronic component
applications, they need to have high flame retardance as
set forth in UL-94, and, therefore, many different methods
for making them flame resistant through the use of flame

20 retardants have been proposed and put to practical use.

However, aliphatic polyamides can absorb water easily,

which is a problem in that the resulting molded articles
may cause dimensional change, blistering and reduction of

physical properties. Furthermore, with electrical and

25 electronics components which need to be made flame



2 retardant, a nounting procedure called surface nounting technol ogy (SM)
has rapi dly gai ned acceptance because it allows conponents to be nmounted in
a higher density, nmakes the sol dering ﬁrocess nore efficient, and so forth.
5 However, this approach cannot be applied to conventional aliphatic

pol yam des because of their |ow heat resistance. In particular, |ead-free
sol der, which has a higher nelting point than conventional |ead sol der, has
recently becone major due to environnmental regulations, so the | evel of 10
heat resistance required for SMI applications is even higher now. Also, SMI
connect or's gueDecore tANNGr and laner Loy profile s theparformance of
cel l ul ar phones "and’ persona é%%buters Ras®enhanced.” 1n a dition, injection

ol di ng, Wie%ﬂnéﬁbgg’; é%}‘r'ﬂerh%‘és r%?;!igﬁgr gée%iléf?& €Sc 4416, L5 aduced, in one

shot, has been enp recently’in O I nprove productivity, so there

|5 now a need for AnBLari &l d Bat Bah 0l yahas, 80ed. heal. nesi stance, but

al so has high ty and gives no arti havi ng "excel | ent

mechani cal $ir eBgLBy; 29 J& dduss maeede rhi ghb ¥ hedly -£5ishant, seni -aromtic
pol yam des whose nmai n tonmponent 1s a polyam de conposed of terephthalic

aci d ang amoalhBhat L al syl.ened] aatne. NBYCa IR 0 DR JiSRA i gl ect rical

and el ectroni c conponent applications (see, Tor exanple, U S. Patent Nos.

5,258, 4; . 23 iaRdt5c2961 /A dclaprrasgePatephe APPl dif HdAN deaiidiGpen No. 3
Hei 5- 320503, and International Patent Publication No. W95/ 16737). Highly

heat resistianbagkhphdii £ R YIFLESo1WROSEWNBEN ICHMONEYN LS n 1pOhyam de
(PA46) conposed of tetranethyl enedi am ne and adi pic acid, for exanple, have
5 al so beepaisedthkir therdrrignaln laddi sbdaetp Ipod yiddedas,y resions wi th hi gh
heat resistance such as liquid crystal polynmers (LCP) and pol yphenyl ene
sul fi de (PR8)jcradeecatsocebeerorusedtalHowgudatiohs| esd htheabewe-lnerit i oned

hi ghly heat 10 resistant sem -aronatic pol yam des and ali phatic pol yam des
di d hav exeelt! entimbehemi catuistededgrhSHAdahebt catelsirst dricevetrhei r
flowability and blistering resistance were insufficient in applications
wher e nol ded-S@eti 8PEs haveo bedl wadaechPiRehadddos e i pyest iale. The
general nethod 15 to increase flowability is to |ower the nolecular weight
of a resinl6wex danpoohtle Mt dde PREWEVBRNCE| Atecthi k3P AGSa “d€cr ease in

mechani cal strength, there is a limt in application of this nethod to the
Above- mont FSTEATHLGRPYPRESES Hid SIAn b © af B o g0l y arfi e ahd

al i phatic %QHBQEJ?W% ?gh allows numerous molded articles to be

15 produced in one shot, has been employed recently in ordex
to improve productivity, so there is now a need for a
material that not only has good heat resistance, but also
has high flowability and gives molded articles having
excellent mechanical strength.

20 To this need, highly heat resistant semi-aromatic
polyamides whose main component is a polyamide composed of
terephthalic acid and an aliphatic alkylenediamine have
come to be used in electrical and electronic component
applications (see, for example, U.S.Patent Nos. 5,258,43°

25 and 5,256,718, Japanese Patent Application Laid-Open No.



Al so, in the case of an LCP, flowability is excellent, but nechanica
strength and sliding properties are poor, and in particular there is a

mar ked decrease in mechanical strength”at weld |lines where the resins are
joined together 25 in an injected nolded article, which frequently leads to
4 cracking or wearing during the connector assenbly process. or in actual
use, while in the case of PPS, flowability is low and nolding is often
difficult. As described above, the situation is that a material that would
satisfy these requirenents has not yet to be proposed for SMI connector

appl i cati ofs; s a4 N9 arn%d%‘%%rhgit%ﬂﬁspé‘@ Prafi e Neighto, Meanwhi | e,
Japanese Patent Application Laid-Open Nos Sho60-243135 and Hei 9- 221566, for

exanpl e, %é%&%%s‘tﬂaﬁ aqijg%éf%gta%gig%ﬁ{ @fiﬁrﬁﬂ%?ﬁoq%m@zﬁgqe adduct  of

a bi sphenol has excel |l ent "he resi stance and i s useful as a lubricant for

a thernmopl @std& L8] honfbdr@hngasing BOEVbni de spsfape doydselt ¥renhancer, or
the like. In particular, Japanese Patent Application Laid-Open No.

Hei 9- 221566¢{ i st Yl hRanhkoRnB6aa iyt ONadia, Mydorxbdpi1ay! aav86, nylon
610, nylon 612, aromatic pol yam de, and ot her such pol yam de resins as

exanpl es of1ihesdmpliasdd.Cc mRSHASmbREDr L HNAQ@] tYiort h@s%ofl@tawdagi,d esters
did not adequately inprove the flowability of polyam de resins. 20 SUMVARY

OF THE | NVENF1AN Wt H hidjh eRiaeCtesf stBRcHr eseMtad MvientiicorigcpIovi de
pol yam de resin conposition with excellent flowability as well as

excel I ent pbigherd ngLamsisicanee ycheahasheabul f &ist (rmgt havandisbi di ng
properties, and a nolded article conposed of this conposition. As a result
of diligentesesessdh to solve the above probl ens, the present inventors
have conpl eted the present 5 invention based on the unexpected di scovery
that if a However, while the above-mentioned highly heat
10 resistant semi-aromatic polyamides and aliphatic polyarides
did have excellent mechanical strength and heat resistance,
their flowability and blistering resistance were
insufficient in applications where molded articles have
been made thinner and lower in profile. The general melhod
15 to increase flowability is to lower the molecular weight of
a resin or a compound thereof. However, since this leads
to a decrease in mechanical strength, there is a limit in
application of this method to the above-mentioned highly
heat resistant semi-aromatic polyamides and aliphatic
20 polyamides.
Also, in the case of an LCP, flowability is excellent,
but mechanical strength and sliding properties are poor,
and in particular there is a marked decrease in mechanical

strength at weld lines where the resins are joined together

25 in an injected molded article, which frequently leads tc



specific ester conmpound is blended with a polyam de resin having a high
melting point, the resulting conpound will have slightly inproved

flowabi lity, and that flowability can e markedly inproved by further

bl ending with a 10 brom ne-based flane retardant. Specifically, the present
i nvention provides a polyam de resin conposition conprising 100 parts by
wei ght of (A) a polyamde resin with a nelting point of 270C to 390C;, 15
0.2 to 20 parts by weight of (B) a conmpound represented by Fornula (1) CH3
R CO(OCHZCH2) m O ~- G- ~- ( CHZCH20) ~OCf ~2 i1) CH3 where Rl and R2 are al kyl
groups with a carbon nu are integers froml

nber of . at I%ast 9, and _m and inte
to 3; and $rEGFUHO Parte byInel ghtd of§ GO ot ﬁé-sﬁggéé{ Prane"20
t ardant . Th t i ti I i | ded., articl
composed of”sih ol yagede FBETR Lonpos: 11 0n. TR CF BEGURIPTIEN OF THE
DRAW NGS 5. Fi g. ' h the. te t fil when th d
peak tenpe%%%g?%&6%2¥ﬁ§ [gg Pg£§%0§3%$gﬁﬁgatg;$ B{gc; ?n(ane?nfr:rggasure

heating oven. DETALED BESCRUETLON. O THEJANVENTLONAQ. The, present

invention will now escri yam de resin used as

component ()1 0,418 BLESER), |UED! k0B, Nasnan Bl 44 RG,pol Nt between 270 and

340C. Blistering resistance uced iIf the nelting point of the

pol yam de pesi fo i | OfostRan-278Gr Qhddeat hef1tehands ihvbiisghi gher
t han 340C, "the nol di'ng tenperature
reduced thickness and profile height.
Meanwhile, Japanese Patent Application Laid-Open No¢s.
Sho60-243135 and Hei9-221566, for example, disclose thal a
10 fatty acid ester of an alkylene oxide adduct of a bisphenol
has excellent heat resistance and is useful as a lubricert
for a thermoplastic resin, a releasing agent, a surface
lubricity enhancer, or the like. 1In particular, Japanesc
Patent Application Laid-Open No. Hei9-221566 lists nylon 6,
15 nylon 66, nylon 11, nylon 12, nylon 46, nylon 610, nylon
612, aromatic polyamide, and other such polyamide resins as
examples of thermoplastic resins. Unfortunately, these
fatty acid esters did not adequately improve the
flowability of polyamide resins.
20
SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
polyamide resin composition with excellent flowability as

well as excellent blistering resistance, mechanical



will also be over 340C, t.which neans that the thermal stability of the

pol yam de resin and the brom ne-based flanme retardant will decrease, and
nol dability will also be lower. 20 Exaﬁples of the polyam de resin of
conponent (A) include aliphatic polyam des such as PA46, and sem aromatic
pol yam des conposed of a dicarboxylic acid conponent including an aromatic
di carboxylic acid such as terephthalic acid or isophthalic acid, and a

di am ne 25 conponent including an aliphatic al kyl enedi am ne, such as

PA6- 6T, PA6-1T, PA66-1T, or PA9T. A sem -aronmatic polyanmde is preferred
because of s'ttr%ng,%ﬂt, LE8! of AR p}%;p%é%@gg;agﬁm'nc;omla/aa@%ues conposed of

(a) dicarboxylic acid units and iamne units. 5 In order to prevent

the heat r hange,ef +f he AQlyanideresin conposition from decreasing too
much, the g%@%rboxy??c a%?d units (af contain preferably 50 to -G : nol % of

terephthalic acipd unibg,) o5e Pfefprablks€9rtn FO0sgDId0 11 iddonore
preferably 75 to 100 nol % and further 10 still nore preferably 90 to 100
mol % The ¢i,canRR%Y! theaSidsdit ti kRN tERY RORE AbdnfOtcdmrend hak 50 tmol % of
ot her dicarboxylic acid units besides terephthalic acid units. Exanples of
t hese other; flie¢@hBAXY¥hEEd agh dtHiNIdre dpBek vdequsidse geriad f em 15 al i phatic
di carboxylic acids such as malonic acid, dinethylnmlonic acid, succinic
acid, gl utadezidcicdesadipismpRird] i2- mebhAykadiptie @achsl, ydniideetdayl;adi pi c
acid, pinelic acid, 2,2-dinmethylglutaric acid, 3,3-diethylsuccinic acid,
azel ai ¢ acitdhvisebacheéghchel ity suliert, c taei desal toygl dagnRurdi canboxyl i c

aci ds such as 1, 3-cycl opent anedi car boxylic acid and

1, 4- cycl ohéwaredilc ghboyylihpracid;f landbadobmt | endi taatboiydvabidditds such as

i sophthalic acid, 2,6naphthal enedi carboxylic acid, _

2, 7- napht ha#ldeh &6 é\éﬁb@sé&/iwpmaﬂ by £upapAE hal emdii ¢ arbexyd i ¢ aci d,

1, 4- phenyl enedi cxy- 25 diacetic acid, 1, 3-phenyl enedi oxy-di acetic acid,

di phenil® hyogding-basad- bxsR betiZdi9@ 4ci d,  di phenyl met hane- 4, 4' di car boxyl i ¢
aci d, diphenyl sul fone-4,4'-dicarboxylic acid and 4, 4'-bi phenyl di carboxylic
acid. These can%&?cﬁgéﬁa%ﬂﬁgIQh%wpﬁé% Pﬁﬁpgbﬂg Bonﬁﬁg%ranDre types. The

5 content of thesgﬁother di carboxylic acid.units in the dicarboxylic acid

units (a) i YPEF-EFabPy Aot Tt tirkn CAE FbF 849 nor e preferably not nore

than 25 nmol % andstj.l e,or _@Qﬂpl nqt t han_10. mo| %, Units
deri ved fron1popyghﬁgf%82§$i¥%d5£ar ox%?i%’ g?ggmsgghr%sltri%eiritic
melting point of 270°C to 340°C;
15 0.2 to 20 parts by weight of (B) a compound

represented by Formula (I)

CH,
l
R1CO(OCHZCH2)m—O—@——lC—@—O(CHchzo)nOCRz (1)

CH,

where R' and R? are alkyl groups with a carbon number of at
least 9, and m and n are integers from 1 to 3; and
1 to 100 parts by weight of (C) a bromine-based flame

20 retardant.



10 acid, trinesic acid, and pyronellitic acid nmay al so be contained to the

extent that nelt nolding is still possible. In order to prevent the heat

resi stance, |ow water absorption, chenifal resistance, and other such

properties of the polyam de resin conposition from decreasing too nmuch, 15

the diamne units (b) contain preferably 50 to 100 nol % of aliphatic

al kyl enedi am ne units having 6 to 18 carbon atons, nore preferably 60 to

| 00 nol % still nore preferably 75 to 100 nol % and further still nore

preferably 90 to 100 nol % Exanples of aliphatic al kyl enedi am ne units

having -: 20 10 4 GANAN,.ALQNE.L A6 LA ML ARId et ohbam Lingafeal i phati c
as 1, 6- amne, 1,-

al kyl enedi am nes” su hexanedi ept anedi am ne,

1, 8- oct anedj. am | ,9- a ,am he, 10- i;am ne,
1,11-undeca%@ﬁ%%%?%éﬁiﬁgqg,%ggygﬂgggéﬁ%ﬁﬁéﬁ?ﬁgggggé%g}anched al i phatic
al kyl enedi am nes 25 such as 1-butyl -1, 2-ethanedi am ne, 1,1-dinethyl-1, 4-
9 but anedi am ne, 1-ethyl-1, 9-butanedi am ne, 1,2-dinethyl-1, 4-

but anedi am ne, 1, 3- di metdptlrl psBREAPRG &P NGiE DRAWINGS

1, 9di net hyl - 1, 4- but anedi am ne, 2, 3-di net hyl -1, 9- but anedi am ne,

2-met hyls 1, 5- penpahedi &g ne.gr3phEbRYtnd, Seedtaned §AJF1ed (when the

di net hyl -1, 6- hexanedi amne, 2, 4-di nethyl -1, 6- hexanedi am ne,

di met hyha s 6:iexangdiamneatdr2di PRt rey, G-hexanedi aping, text
4-trinmethyl -1, 6hexanedi am ne, 2,9,9-trinethyl -1, 6- hexanedi am ne,

i et hyl - pi6cdhexanadiafimhesd2h@atimet byknl, 7- hept anedi am ne, 10

di net hyl -1, 7- hept anedi am ne, 2,9-di nethyl-1,7 heptanedi am ne,

di met hyl - 1, 7- hept anedi am ne, 2-neth; %1, 8- oct anedi ani ne,

t hyl -1, 8- oct anedi am ne, 4-nethyl- 1, 8-octanedi am ne,

di met hyl - 1, 8- oct arn&dirditie PESCRI GT Fe HyH -THEB-IdBAEATd@Nam ne,

di met hyl -1, 8- 15 oct anedi am ne, 3, 9-di nethyl -1, 8-octanedi am ne,

di methyl - 1, 8- Bee amesfiai Aavept2odi et hyhov 18 sasiddiceghiinedet ail.

, 3-di net hyl - 1, 8- oct anedi am ne, 4, 4-di net hyl -1, 8oct anedi am ne and

5- net hyl - 1, 9- nondfe P @hi HE-deTk8SéNcaRcHe? BsTMRIHYly @Y iR &BRbi nati ons of
two or nore types. 20 O the above-nentioned aliphatic alkyl enedi am ne
units, unitBrEeenlye Ve dhoD, 62Red ARt Hif MOITE $edereanedi’nthg, 407C.

2met hyl -1, 8-oct anedi am ne, .1, 9- non di am ne, 1,.10decanedi am ne,

T naes oDt B Pt Ls CEb BBt ahat d et & Tor EEaPEnr aruart 8 t hese,
it is 25 especjally favarable to use 1, 9-nqnanedi am ne unjts d%eor 10
et ol - 3 BB bRt e G b st Svhie G el s e (e g
2-met hyls 1, 8 ogt anedi aning units are used together iy [s.prefgraple for
the nol ar ratio o lfb-nonaﬁeﬁlanlne uni t< based on 'Y ¢ .

2-methyl - 1, & petanediamiqie .5 upbd s Jif e nehieeenapr efier ehlyn 50/ 1 and 1799,
nor e preferaﬁ y 95/5 to 60/40, and still nore preferably 90;1G to 80/20. If
a pol yam dest gsini©cprdRithaNgoly INOAANELH 8N 11 W $r3Rdne-based

2-met hyl -1, 8-octanedi am ne unity in the above proportions is used, the

pol yam de resifle retardant will decrease, and moldability will also be

5
, 3
2
9

2 -
3 -
2, 2,
2, 9d
2, 3-
2, 5-
3-ne
1
2
9
3

3
, 9
5
3

lower.

20 Examples of the polyamide resin of component (A)
include aliphatic polyamides such as PA46, and semi-
aromatic polyamides composed of a dicarboxylic acid
component including an aromatic dicarboxylic acid such «o
terephthalic acid or isophthalic acid, and a diamine

25 component including an aliphatic alkylenediamine, sucn as



10 conposition will have better heat resistance and noldability, |ower

wat er absorption, and give nol ded artigles havi ng nore excell ent surface
appearance. The diam ne units (b) nmay al so contain not nore than 50 nol % of
ot her diamne units besides aliphatic 15 al kyl enedi am ne units having 6 to
18 carbon atons. Exanples of these other diam ne units include units
derived fromaliphatic diam nes such as ethyl enedi am ne, propanedi am ne and
1, 4- but anedi anmi ne; alicyclic diamnes such as cycl ohexanedi am ne,

met hyl cycl ohexanedi am ne, 20 i sophoronedi am ne, norbornanedi net hyl am ne and

tricycl odegapedi mepylaim nes@AnG apemahbe di AMIORS SUGHCicS
p- phenyl enedi am ne, m phenyl enedi am ne, p-xylyl enedi am ne,

m xyl yl enedi,aplReqe 4 &'l @ipdeedicpbgnykbnethape, n&h ¥ damediphenyl sul f one
and 9, 4' -di ami nodi phenyl ether. 25 These can be used singly or in

conbi nati ons of phWe Q&mIDLLomatliP e 1 vERE deonkeRbn9dsddease Qﬂher di am ne
units in the diamne units (b) is préferably not nore than 40 nol % : nore

preferably net-po%¢1ihar2b ymlt% aand (8} i blampre peferably not nore than
10 nmol % 5 The above-nentioned sem -aromati c pol yam de or ot her such

pol yanigle resiniaf ocaaponeirdntprekenabky rbassadnd@ast k0 of the
termnal groups of its nolecular chains blocked with a term nal bl ocking

agent. Thepplogafdd ofesim gl ithent €rbnnabc e Hursy afod hechApl ecyl ar chai ns
are 10 bl ocked (term nal blocking ratio) is preferably at |east 400, nore
pref er abl ydic@thoexyhigherid Arndalsyael deonesin prefdduld vt €Omcaal 0bl ocki ng
ratio of at |east 10% gi ves a pol yam de resin conposition with superior
mel t nol dabbllbtyf aeckpitelrd ace dappeasaneerandraitdrerolsudld propedti es of
the nol ded 15 article obtained fromthis conposition will also be superior.
The term nablbl oskihh matd predeeabdy B tet £ Orimelds byrmedsuthrg t he nunbers
of term nal carboxyl groups, term nal am no groups, and term nal groups

bl ocketl wi shithemore npreie2® iyl dékitmglafemolpresent in the pol yam de resin,
and cal culating fromthe equation (1) given below. In term of both

preci sion and siThpl #&Fayorylic aeriel ewall dai omgy nePr el thiidile MoGE t he
termnal groups_on the basis of the integral value of the characteristic

si gnal s cofPaBpeRdia® tf tHd5 W gREBasYEeF nitmed YHdhhPeFdrR§ 1HNWVR. |z
I n the equation gl% . X is the total nunber of term nal groups in the

mol ecul ar CRAPREEPEHIS 3S QdiditSy eftalPLBSt %b th5iss THE nunber of

pol yam de | ecul es and Y is the total nunber, of. bo t he term nal
Carboxy| GRORRE RTAL e E SHTHRar"SAPHE BhOtpe FErHath R G unbl ocked.

15 aliphatic dicarboxylic acids such as malonic acid,
dimethylmalonic acid, succinic acid, glutaric acid, adip-o
acid, 2-methyladipic acid, trimethyladipic acid, pimelic
acid, 2,2-dimethylglutaric acid, 3,3-diethylsuccinic ac:id,
azelaic acid, sebacic acid and suberic acid; alicyclic

20 dicarboxylic acids such as 1, 3-cyclopentanedicarboxylic
acid and 1,4-cyclohexanedicarboxylic acid; and aromatic
dicarboxylic acids such as isophthalic acid, 2, 6-
naphthalenedicarboxylic acid, 2, 7-naphthalenedicarboxylic
acid, 1,4-naphthalenedicarboxylic acid, 1,4-phenylenedicxy-

25 diacetic acid, 1,3-phenylenedioxy-diacetic acid, diphenic



Term nal blocking ratio (%9 - [ (X - Y) /X X100 (J ) There are no
particular restrictions on the termni;1 10 bl ocking agent, as long as it
i s a nonofunctional compound that is r@active with the car boxyl groups or
am no groups of the polyam de termnals . However, fromthe standpoints of
reactivity and the stability of the blocked termnal:,, for exanple, a
nonocar boxylic acid is preferable. In 15 addition, acid anhydrides,

nonoi socyanat es, nono-aci d halides, nonoesters, and nonoal cohols can al so
be used. There are no particular restrictions on the nonocarboxylic acid
used as a Lerd nals bloGidiRanagent acag, | @has, idetinceacirve with am no
groups. Exanples of ':e 20 nonocarboxylic acid include aliphatic

nonocar boxy! & £riaet wsi SWeh das qapBth 1361 fondr AP 0RiiG a¢8y1RBt ¥Ei & aci d,

val eric acid, caproic acid, caprylic acid, lauric acid, tridecanoic acid,
nyristic aghd, s pal 1Bitiendaidd casbeayi ccageth. Pinalde Gindpandskgobutyric
acid; alicyclic nonocarboxylic acids 25 such as cycl ohexanecar boxylic acid;
aromati c nENREEY boxYild GombldadEbds sHChwaSobenzQ ¢ \geisd, trakui ¢ acid,
anapht hal enecar boxylic acid, J3-naphthal enecarboxylic acid,

met hyl raphtbat @necar hoxwld otaeirddandripbenyl acetic wcitd; iandnhai xtures of any
of the above. O these, acetic acid, 5 propionic acid, butyric acid,

val eri c actdtcataptwiic aciid, vaapeyl(kt acighefatiyle, acitdmolrei drganot c aci d,
nyristic acid, palmtic acid, stearic acid, and benzoic acid are preferred
because ofmbhej rmeswagidafictrpplst abkl mbye of hdhe? hinadked aner witnal ,;«and | ow
cost. 10 There are no particular restrictions on the nonoam ne used as the
term nal bpoekérgplagentt, magel ohgnad0itols. r dacttisyelamittedcdrboxyl groups.
Exanpl es of the nonoam ne include aliphatic nonoam nes such as net hyl am ne,
et hyl ami nepopy bpyd Eimned, 1 Zedt ghabire ]l ihexyl dineh et yramiedeitis decyl ami ne,
stearyl am ne, di nethyl am ne, diethylam ne, dipropylamne and di butyl am ne;
al i cycld ¢ aphdani Hewessigelrcas; cgaPohgxyhaht Hel g idl syl eRerybani ne;
aromati c nonoanm nes such as aniline, toluidine, diphenylam ne and

napht hy| anFRRtakiRe fittice§X6ENENYIoE Mkt AWoVindof & Kéde! POSBUPYE ani ne,
hexyl am ne, octyl am ne, decyl am ne, stearylam ne, cycl ohexyl am ne and
aniline are pre¥%r?%§?%éﬁh6§€vﬁpttﬁEPrh?%éc%?%%%%é“Qﬁ@ﬂ4QWﬁwPFﬁ§ poi nt ,
stability of the bl ocked terginalb @nd | ow cost, The above-nentioned

seni - ar ot e By CELhEFS28 %ﬂ%%’ﬁﬂrgéﬁﬁﬁﬁ"ﬁﬁgi PoPPEbIPORent (A)
can be nang%agﬁur%) am%%eb¥ any Engmg EFIHQQEEQr eruan% ﬁr sthIine

pol yam des: For® imstance:” it can“berranutatturel %fﬁﬁﬁsdplo Oéo??ﬁ%?ization
or intgsfagyal ynerj zat.i i I i igde .an i am pe_ are used
s the oo Tt BT MRS 98, BoPRgh, BEctb Nl o A gELRELE

pol ymer | 2aL§ 0601 o Bty 1XbEYShORePOh YEETAZALIPM 10 Wai el dbfiarbgxy] ¢ aci d

and di am ne are use he raw mater|
more preferably 60 to 100 mol%, still more preferably 75 zo
100 mel%, and further still more preferably 90 to 100 mol%.
Examples of aliphatic alkylenediamine units having »

200 to 18 carbon atoms include units derived from linear
aliphatic alkylenediamines such as 1, 6-hexanediamine, 1, 7-
heptanediamine, 1,8-octanediamine, 1, 8S~nonanediamine,
1,10-decanediamine, 1,ll-undecanediamine and 1,12-
dodecanediamine; and branched aliphatic alkylenediamines

25 such as 1l-butyl-1,2-ethanediamine, 1,1-dimethyl-1,4-



In a specific exanple of a nethod for manufacturing the polyam de resin of
conponent (A), a dicarboxylic acid 10 %onponent whi ch constitutes the

di carboxylic acid units (a), a diam ne”conponent which constitutes the
diamne units !'b), a catalyst, and, if needed, a term nal bl ocking agent
are added to a reaction vessel all at once to give a nylon. salt, which is
then heated and pol ynerized at 200 to 250C to 15 give a prepol yner having
an intrinsic viscosity neasured in 30C concentrated sulfuric acid, of 0.1
to 0.6 dL/g, and this prepolyner is then further polynerized in the solid
phase or witha8cgebhi X! rudar,ilf  Wheuicahebnghend] SCOSLdimddihl1-of 4t he
prepolynmer is between 0.1 and 0.6 dL/g, 20 there wll be very little
decrease i Bypah¥AREHZAL | ON, I-atiéh 1095 10buRhas 1 hal @nce bet ween car boxyl
groups and amro groups in the subsequent polynerization step, and the
resul ting pehyan,delreshicMddi have ,a 2nNarnomet»ipl ecalrt miahtn: e,

di stribution, better physical properties, and better 25 noldability. 15
I'f the finalmstrplof, pobsreiiahldnamd,S 3caBELGU-DUS —ph i EQldidphase, it
is preferred to conduct it under reduced pressure or in an inert gas

at nospher e 2, andimé the- Pob-yEidrzati=an nkenpen ag uhet gl Kepd- bet ween 200 and
280C 5 the polynerization rate will be higher, productivity tail be better,
and col or ahie@anandagehéd j ng, widinmdrgaf-lest-heehyesippressed.2 f the final
step of the polynerization is carried out with a nelt extruder, the

pol yneri zatiiesthehpey 6t heanedipmefiner,aldl, p, 370€ aethower . 6-Pol yneri zi ng 10
under these conditions results in substantially no deconposition of the
pol yam de hesenedaadige yes, b 40l niartde 1r-és b nhwkd e dicardiegy ,adatdi-on.
Phosphori c acid, phosphorous acid, hypophosphorous acid, and salts and
esters thedeefthganl be-laedetbdismanks Catlalbysethybrl exampteynddicaddicti on to
t he above-nenti oned term nal bl ocking agent in the manufacture of the

pol yaml@de ResraAivttephpbnémieqt@nedbaavipeesof -dheedbolvel menti oned salts and
esters include salts of phosphoric _acid, phosphorous acid, or
hypophosphdestisnaéi amiieh 2 Iretidle tudh 120 -AsPpatadkiine s ading® vignesi um
vanadi um cal cium zinc, cobalt, manganese, tin, tungsten, germani um
titani um of SaREFADRATL BRI UMEARS lof ~PRESPRGH IR R of ~ ghor ous aci d,
or hypophosphorous acj d;. and ethy]. esters, isopropyl. esters, butyl esters,
hexyl esteﬁs,'PSBﬁ%%@%aQ%ﬁ%ﬁé%' %mﬁﬂgﬁéégv8é§$%?éga%ﬁﬂﬂﬂe'esters, st earyl

esters, and phenyl 6 esters of .phosphotric¢ acid, phosphorous acid, or
hypophosph VgugléEFHY% 1,§ octanediamine, 5,2 glmethﬁlfﬁ&p

15 octanediamine, 3,4-dimethyl-1,8-octanediamine, 4,5-
dimethyl-1, 8~octanediamine, 2,2-dimethyl-1,8-octanediamine,
3,3-dimethyl-1, 8-octanediamine, 4,4-dimethyl-1,8-
octanediamine and 5-methyl-1, 9-nonanediamine. These can be
used singly or in combinations of two or more types.

20 Of the above-mentioned aliphatic alkylenediamine units,
units derived from 1, 6-hexanediamine, 1,8-octanediamine, 2-
methyl-1, 8-octanediamine, 1,9%-nonanediamine, 1,10-
decanediamine, 1,ll-undecanediamine and 1,12-
dodecanediamine are preferable, and of these, it is

25 especially favorable to use 1, 9-nonanediamine units and/or



The intrinsic viscosity [r)] of the polyam de resin of conponent (A) is
preferably between 0.9 and 3.0 dL/g, nore 5 preferably between 0.5 and 2.0
dL/g, and still nore preferably betweél 0.6 and i.5 dL/g, as neasured in
concentrated sulfuric acid at 30C. A polyamde resin with an intrinsic
viscosity [r)] within the above range gi ves pol yam de resin conposition
that provides nolded articles 10 with superior dynam c characteristics,
heat resistance, and so forth. The ester conmpound of conponent (B) which
constitutes the polyam de resin conposition and inparts excell ent

flowability_ e I i I - iti of, toh f.1nvention
Y. rﬁ]é;c@rlo 1PeLyarkdeqt 85l fe COMRAS v@{é]p 1,5 %oﬁén@?gﬁﬂm

along witht m’'ne-based flane retardant of conponent di scussed

below is I nt ed_byr Sl g | oW,
7 O3 oo ) 1 O & e oo g (1T G e &R ahd Re are al kyl

groups_havi g3 east i3 £ackeRaRi Oy Al MARG D306 bAtegers from1 to
3. 17 The ester conpound of conponent (B) represented Fornmula (1) can be

obtai ned, {oj- &xaHlBarbYcadding ©ikyd ene 0xide ho1bigsphRenglqafetongi ve a
conpound
5 units to be Dbetween preferably 99/1 and 1/99, more
preferably 95/5 to 60/40, and still more preferably 90/10
to 80/20. If a polyamide resin containing 1,9-
nonanediamine units and Z-methyl-1, 8-octanediamine units in
the above proportions is used, the polyamide resin

10 composition will have better heat resistance and
moldability, lower water absorption, and give molded
articles having more excellent surface appearance.

The diamine units (b) may also contain not more than
50 mol% of other diamine units besides aliphatic

15 alkylenediamine units having 6 to 18 carbon atoms.

Examples of these other diamine units include units derisred
from aliphatic diamines such as ethylenediamine,
propanediamine and 1,4-butanediamine; alicyclic diamines
such as cyclohexanediamine, methylcyclohexanediamine,

20 isophoronediamine, norbornanedimethylamine and
tricyclodecanedimethylamine; and aromatic diamines such as
p-phenylenediamine, m-phenylenediamine, p-xylylenediamine,
m-xylylenediamine, 4,4'-diaminodiphenylmethane, 4,4'-
diaminodiphenyl sulfone and 4,4'-diaminodiphenyl ether.

25 These can be used singly or in combinations of two or more



represented by the followng Formula (I1): C H3 H OCH2CHz)m0 O-C O
-0(CH2CH20)"H (1'1) C H3 5 and then reacting this conmpound with a saturated
fatty acid having 10 or nore of carbon‘atonms . The reaction ratio of the
saturated fatty acid with respect to the hydorxy groups of the conpound
represented by Fornula (I1l) is 10 preferably at |east 500, and nore
preferably at |east 70% The flowability of the pol yam de resin conposition
will be higher if the reaction ratio is within this range. Rl and R2 in
Formula (1) are al kyl groups having at |east 9 carbon atons. Rl and R2 may

be the sane,prs15 éhifesening Rl andR2 aherusyahl ¥eresidues, ehfai ned by

renovi ng the carboxyl group froma saturated fatty acid represented by

RICOOH or R2CDOH. aRd:§ ofp )Rl and fte @ 198abtt RSraboye, candidiisons o2
saturated fatty acid having 10 or nore of carbon atons can be used as the

r?“’”HterEgEeEBrBB@y290@?ﬂ&&9QﬁHﬁﬁZQJnkﬁ%,CQHBOEEPlIQR&Q§%&%%@r9%1§OV”U|a
(i). and correspond to the saturated fatty acid used. 18 Exanpl es of

t his saturabedpbatt yhasi thimelsude decanoic acid (capric acid), undecanoic
acid, dodecanoic acid (lauric: acid), tridecanoic acid, tetradecanoic acid

(nyristsc acid) rhreAbadecqadot foasd dentiexadneanei podchdi dpadmdire..acid), 5
hept adecanoi ¢ aci d, octadecanoic acid (stearic acid),
such polyamide resin of component (A) preferably has at
least 10% of the terminal groups of its molecular chains
blocked with a terminal blocking agent. The proporticn in
which the terminal groups of the molecular chains are
10 Dblocked (terminal blocking ratio) is preferably at least
40%, more preferably 70% or higher. A polyamide resin w-th
a terminal blocking ratio of at least 10% gives a polvamide
resin composition with superior melt moldability, and the
surface appearance and other such properties of the molded
15 article obtained from this composition will also be
superior.

The terminal blocking ratio here can be determined by
measuring the numbers of terminal carboxyl groups, terminal
amino groups, and terminal groups blocked with the terminal

20  blocking agent present in the polyamide resin, and
calculating from the equation (1) given below. In terms of
both precision and simplicity, it is preferable to find the
number of the terminal groups on the basis of the integral
value of the characteristic signals corresponding to thre

25 various terminal groups using '‘H-NMR.



ei cosanoi c acid (arachic acid), docosanoic acid (behenic acid),
tetracosanoic acid (lignoceric acid), hexacosanoic acid (cerotic acid),

oct acosanoi ¢ acid (nontanoic acid), and triacontanoic acid (rmelissic acid).
These saturated 10 fatty acids may be used singly or in mxtures of two or
nore types. O these, a saturated fatty acid having 16 o 26 carbon atons
is preferable in terns of the heat resistance, flowability, and
productivity of the polyam de resin conposition of the present invention,
and a saturated 15 fatty acid having 18 to 29 carbon atons is especially
favorable. mandanoin LUl () ake:Lnbegars I ObehOorSrexfy ghihEr m or
nis an integer of or nore, there may be decrease In the heat resistance,
flowabilit t Yade iresj j.tihop of the

pr esent inégﬁﬁﬁghﬁp&?gahnﬁ%%gggﬁegﬁﬂggiaﬂghgf151? gﬁggngéh%hcghtent of the

conpound ot ,goppanenthd BludeRr 88epb efadad i R1ek) i 8n8- 2 19 20.parts by
wei ght, and preferably 0.5 to 10 parts by weight, per 100 parts. by 25

wei ght of theapohyad def esith eheCOBBRNGM dMboxyif otBeps 384centent of the
conpound of conponent (B) is less than 0.2 part by melgﬁt part per 100
parts by webghin®f ddiepeirapsdecneshm@fugamorent (A, it ,will have
little effect of increasing the flowability of the resulting 5 pol yam de
resin conmposition. On the other hand, if the content is higher than 20
parts by weight, there will be a decrease in blistering resistance,

mechani cal steengtdn wndihgmearebardance] s t e /mgswH ting pol yam de resin
conposition. 10 Exanples of the brom ne-based flane retardant of conponent
(© include brom nated pol ystyrene, pol ybronostyrene, brom nated

pol yphenyl ene et her, brom nated bi sphenol -type epoxy-based pol yners,

brom nat ed st yr&hereraded qranmaydriicdéapol ey sctiponionatided époxyrrésins, 15
brom nat ed phenoxy resins, decabronodi phenyl ether, decabronobi phenyl,
broninHiedb56F§h%$b%ﬁHﬁé,aﬁeﬁﬁﬁ@nﬁéyb?oﬁ%ﬁ%d&é€éN@Ft&ﬁaa%r6ﬁWﬁaFéﬁ
cross-|inked aronatictpolyner , .all of which can be used singly or in
conbinatioﬁgaﬁfl?vﬁﬁ%ﬁ3%6?@”F§p§§? TR TR ek, IS0 b ABADSE §F 8RB and

brom nat ed po henyl ene, et her ,are preferred. i ng br om ne-based fl ane

r et ar dant PEaLX%a%O Yo dErmedenrt h éﬁwﬁﬂﬁﬁj gﬁﬁ?ﬂf%&e86?85893856xy gr oup,

or the like_is especially f ora?le.'n ter of .i-nproving mscibility with
pol yarri desSTATSERC 1 SApIE SrStithh 5 Whmiound s "EROOAC rmde by
G eat Lake?oghgggﬁgﬂefl% Ho%%barbggylic acid is preferable. 1In
1S addition, acid anhydrides, monoisccyanates, mono-acid
halides, monoesters, and monoalcohols can also be used.

There are no particular restrictions on the

monocarboxylic acid used as a terminal blocking agent, a-

@

long as it is reactive with amino groups. Examples of iv

20 monocarboxylic acid include aliphatic monocarboxylic acai

wn

such as acetic acid, propionic acid, butyric acid, wvaleric
acid, caproic acid, caprylic acid, lauric acid, tridecannic
acid, myristic acid, palmitic acid, stearic acid, pivarii
acid and isobutyric acid; alicyclic monocarboxylic acids

25 such as cyclohexanecarboxylic acid; aromatic monocarboxylic



It is preferable for the brom ne atomcontent in the brom ne-based fl ane
retardant of conponent (C) to be betwe 15 and 87 wo. The content of the
brom ne-based flame retardant of 5 co nent (C) is 1 to 100 parts by

wei ght, and preferably 10 to 75 parts by weight, per 100 parts by wei ght of
t he pol yam de resin of component (A). If the content of the brom ne-based
flame retardant of conponent (C) is less than 1 part by wei ght per 100
parts by wei ght of the polyam de 10 resin of conponent (A), there will be a
decrease in. the flowability and the flanme retardance of the resulting

pol yam de %gzhgl CONROSL tﬁ%oi@fath%ptteﬁﬁig?%gidjf the content of the

br om ne- base ane retardant of conponent iI's %i gher than 100 parts by

wei ght par %%gﬂ%ﬁai%(?e@ﬂﬁ&}licb)éc‘&ﬁ,? én%h% §1&9éé’£{ﬂ§ogﬁlré%sia’&i9f conmponent

(A), the dynam c characteristics o sulting po de resih

conposi ti opeRB lQ@ﬂlﬁ@l@é’P@rﬁjeqa%x@mi)éa@‘b@@ ER&I Ph& tiionQl;t hegpresent
i nvention may further contain an am de conpound ( havi ng 20 a nol ecul ar
wei ght of 30Qtapds3900a@ndhA vl LiRGenoi 0F Bhe 89, t-A6QCaddsi ng this ani de
conpound (D) provides a polyam de conposition with better flowability. The
cont ent 5 of ptrbeiani deacoapasing; (i) alcs dpr eheeabt ya®id, taagkd:parls hy wei ght,
and nore preferably 0.5 to 5 parts by weight, and 21 still nore

preferabl ycipt91bcpacis, byawmeighicidper r108cpasis dyideinghti sefict heipol yan de
resin of conponent (A). The nol ecul ar wei ght of the am de conpound (D) nust
be bet weenp30fiand 3008, dffedrie mwoliecubad wehghic ddcid ha-camrdeed reanpound
(D) is less than 300, deconposition of the brom ne-based flane retardant
(C or thebpohyaai dé thest nradctdonpgnentabA) i bpyobechyr driatcgdeddur i ng
preparation or nolding of the polyam de resin conposition, and the
deconposi t temmgasglt hamd i bowgermwertat ed may cause corrosion of nmetal nold, 10
create bubbles in the nolded article, and so forth. O her problens that my
occur & e a decfbase ppethe Fanrerulatrargatcecoionheon eshg tiangpapolygani de
conposi tion, and bl eed-out of the am de conpound (D) therefrom On the

ot her handl\seRe2fot ke ut Mg gkl oskirReddfille DMPBh@Y B)t 45 i s hi gher
than 3000, the flowability of the resulting polyam de conposition may be
reduced. THE2§RiUR BHHPRMP D)L SHOUPE - haVe2EPHet t9hdH5oiMo28E 180 to 260C.
If the nelti ngPBoi ni,ther,eof is |less than 80C, decanposition of the

br omi ne- badBG P& A FaMorPe M EBF S0P UERe2 HATY é3in of conponent
(A may be onot ed during .preparation.or.nolding of the polyam de resin.
conposi ti oﬁ%é{ﬂgmfﬂ%’ et lf"iedn%bl?'yéﬁrs“lﬁ hceirP W'czﬂféﬁ%r rGsi on of
met al | d ;and,cr e bubbl es i.n _the. rticles.. .ln _addition, flane
retar dggrjlced%f:y%%@%%’ psc’) ey%rrﬁel(fénlggéi ﬁl@%lﬁgggf‘ T'on rﬁ'glye%}é"rlraén uced. 22 | f

the melt| ”Qig%ﬁglérﬁ%@‘%nd %i@u&é‘ﬁ%m& an 5@9%((:1{1? dd A ekardance of the
pol yani de reSin tonposition may be reduced, om t he standpoi nt of heat
resistancegsl byk$ohexylamine and dicyclohexylamine; aromatic

monoamines such as aniline, toluidine, diphenylamine and

naphthylamine; and mixtures of any of the above. O0f these,

20 butylamine, hexylamine, octylamine, decylamine,

stearylamine, cyclohexylamine and aniline are preferred

because of their reactivity, high boiling point, stabilaity

of the blocked terminal, and low cost.

The above-mentioned semi-aromatic polyamide or other

25 such polyamide resin of component (A) can be manufacture-d



5 preferable for the am de conmpound (D) to have a m dpoint tenperature of
at | east 350C on a thernogravinetric %halysis curve neasured in a nitrogen
at nrosphere. Mass changes in multiple sﬂages are sonetines observed in

t hermogravimetric measurement . In this case, the primary 10 m dpoi nt
tenperature, which is the | owest mdpoint tenperature, is enployed as the
m dpoi nt tenperature in the present invention. The am de conpound (D)

i ncl udes am de oligoners, fatty acid am des, bisam des of aliphatic

di carboxylic acids, 15 aronatic carboxylic acid am des, bisam des of

aromatic d}B@}%@O%dv& @Sy and pisantdes @Eybsaéai_m%tei odi,apk pes. Among

them preferred are am de conpounds obtaihed by a reaction between a

di am ne ang,a MxtdH& Ofi ta amRngeanbRYyhécu At dhpndiawdicgar boxylic acid. 20
The am de conpound (D) can be nmanufactured using a nonocarboxylic acid, a
di val ent of,higher, Malent, Pehykureti onabh zatk carfaxy 116, askdn g Menoam ne,
a dival ent” or” higher val ent pol yfunctionalized amne, or the |ike an the
raw materighorilie A de gorRodRd ((Blacan be 25 . mpulactusedoby)using the
known reaction as discussed in 23 Japanese Patent Application Laid-Open
No. Heish- lraéﬁécljp@lg)ﬂné&ti%rti@mhsl@mbaLﬁﬁéé@%lﬁ@rﬂmﬁ@meort heidesired

anm de conpound ( can be obtained by chargi ng specific anpbunts of

di car boxyl &£t ags thrand 1veRecashoxyl i 6 @eich idienddxneackicen ygssel under a
ni trogen at nosphere, adding a diarnine thereto, and then raising the

t enper at ur ¢i&mwindeapoivdedataswihehrawi datéoia I | proceed, all ow ng the
reaction to continue while renoving the water produced by the reaction, and
term nati ng t helmeacdpat Fbtc tehampdentbfl0 mbhehomafer nesufadiarder; distill ed
of f. Specific exanples of the nonocarboxylic acid that constitutes the

am de conpobadedD)arairde tiesisamE asmpboset giden d alidadromyndcanboxyl i c acid
used as the term nal bl ocking agent in the manufacture of the pol yam de
resin ¥ 16ompmporenthi(ch) coaspaguthenthereferriatkdrie sicédr boiaei da) palmitic
acid and benzoic acid in terns of the thermal stability of the am de
conmpound (®)dizmdhe rammonengt whaeht Fenabl titse diee sheadesi wntysofdt he

resul ting polyam de resin conposition. 20 Exanples of the divalent or

hi gher val entdpdt¥Funcdticondlfi 26696dr baxyFelni PItdt "GoAgENtUEES the ami de
conpound (E% i ncl ude aliphatic dicgrpfxylic acid such as nmlonic acid,

di et hyl mefORte Wit FeArddirRi ¢C5ERd g bt ar i ¥ Heit® HdicpPcN¥dry, v 1t
2-net hyl adi pi c acid, 25 trinethyladiEic acid, pinelic acid,
2,2-dinetthg¢%t%ﬁi§Pen Jpated and po ymerized at 200 to 250°C to

15 give a prepolymer having an intrinsic viscosity [n],

~

measured in 30°C concentrated sulfuric acid, of 0.1 toc 0.

[ON

dL/g, and this prepolymer 1s then further polymerized in
the solid phase or with a melt extruder. If the intrins‘c
viscosity [n] of the prepolymer is between 0.1 and (0.6 dL/g,
20  there will be very little decrease in polymerization rate
or loss of molar balance between carboxyl groups and ani:o
groups in the subsequent polymerization step, and the
resulting polyamide resin will have a narrower molecular
welght distribution, better physical properties, and better

25 moldability.



acid, 3,3-diethylsuccinic acid, azelaic acid, sebacic acid, suberic acid
and dodecanedioic acis; alicyclic dicq§boxylic aci ds such as

1, 3-cycl opent anedi car boxylic acid and'i, 4- cycl ohexanedi car boxyl i ¢ aci d;
aromatic dicarboxylic 5 acids such as isophthalic acid,

2, 6- napht hal enedi car boxylic acid, 2,7-naphthal enedi carboxylic acid,

1, 4napht hal enedi car boxyl i c acid, 1, 9-phenyl enedi oxydi aceti c aci d,

1, 3- phenyl enedi oxy-di . acetic acid, diphenic acid, 4, 9 -oxydi benzoic acid,
di phenyl net hane-9, 9'-dicarbox<<~7_ ~r 10 acid,

di phenyl sul f oner A, Qe dijcanbaxybi 6ragh i 2t orPiiRhenylk-dbgasoxyl i ¢ acid:
and pol yfunctionalized carboxylic acids such as trinellitic acid, trinesic

aci and pygpeldiitd onaeid. iThesepsarebedised Snaaky 9 hrgegonbi nations of

two or nore types. Among them preferr~~ ~ 15 are adipic acid, azelaic
acid, sebagif,@d bredadecanedi gasRoxyd e RE draRdpherephihal i€ aed d from
t '~~ standpoint of the thermal stability of the am de conpor; (D), and from

the standpgi Nfndf; A8 ohl QwABELELYrantd wAdyetivichy 20 Lhe s&sul ting
pol yam de ‘corposition. 20 Specific exanples of the nonoam ne that

const | LI tt1id ke 16apauad i6D) rate thel s iageihopecguvenvioy #ihe nonoam ne
used as the term nal bl ocking agent in the manufacture of the pol yam de
resin of asymenendr,( Ahd Exasphesoofaideydialeent 10r bbi ghescviakent 25

pol yfunctional i zed am ne that constitutes the am de 25 compound (D)

i ncl ude alsyphatdssedi.amifeshsuchnas stdyylehedticamongmept opaheadi s ne,

1, 4- but anedi am ne, 1, 6- hexanedi am ne, 1, 9- nonanedi am ne,

1, 10- decanediamd iogt ¥,11B- dodetanexiamam, thempbhiyhet)8abitdmnedi am ne,
2-mett,v,~l 5 1, 5-pentanedianmne, 2, 2, 9-trimethyl-1, 6-hexanedi amr=a
ar_~ 2, 4, tehdadatetreylislpréfhexpheds difiCner abweycl i Bolyadinesig~>> |, ~: h as
cycl ol hexanedi am ne, net hyl cycl ohexanedi am ne, i sophoronedi am ne,

nor borlRanedidrt Mems sendation cyesoder diedivistthyltasl g, nand ar omati ¢

di am nes suc: ~~,:s 10 p-phenyl enedi am ne, m phenyl enedi am ne, _

p- xyl yl enedfeerpqaitionpofy Lhfehedy i de,ro4 14 - @nanABer phapy) Yast e,

4, 4" -di am nodj phenyl sul fone and 4, 9' -di am nodi phenyl eth:r. These can be
used si ngl3ESr" iH orBi ASEFBARL 6P t ~a0 or rn: ~~e types. Anong them
preferred are ethyl enedi am ne, ég 1,6-hexanedkﬁnkpe,H%,9-Qonanedianine,
2-methyl -1, 8 oct Fninéafld RIIFPYPENEiHihe THPORPLRB S @ndpci nt ~vt

the thermal stabiljt f the coppound (D),. and fro?r,. ~he standpoint of the
f1 owabi | i t3~a dEﬁV%ﬁ%&%Fvﬁpg 8?Q$ﬁ% éﬁ%? %ﬁlﬁfnpkﬁyﬁﬁgag Lonposi tion. 20 The
flame et aéadc%gﬁ sgpy,“%%' %%a§L189”P9n§<F5it(i qnd Lt Sbfa{z'eln%n@%r?e‘?ﬂpone”t (F)
can al'So be added ‘as needed i n’ t= pol yaim de rtesin conposition of the

present i nvention. Fxammhes.0tnthe, flameetardant synergist: of, e ~por; ~of
(E) include antinony tr|OX|aé, ant i nony pentOX|ge, sodlun1%%lant|nonate,
sodi um oxi€dey i id¥ hEeneskNCaPt aMBALGH1 & J¥ the above-mentioned

salts and esters include salts of phosphoric acid,

phosphorous acid, or hypophosphorous acid with a metal such

20  as potassium, sodium, magnesium, vanadium, calcium, zinc,

cobalt, manganese, tin, tungsten, germanium, titanium, oz

antimony; ammonium salts of phosphoric acid, phosphorous

acid, or hypophosphorous acid; and ethyl esters, isopropy]

esters, butyl esters, hexyl esters, isodecyl esters,

25 octadecyl esters, decyl esters, stearyl esters, and phenyl



26 oxi de, iron oxide, magnesi um hydroxi de, calciumhyd-rcx.':e, zinc
borate, kaolin, clay, and cal cium carbonate. The~, ~can be used singly or in
conbi nati ons of tyro or nore tv, ~z.~s.16The flane retardant synergi st of
conponent (E) mai~ als:~ he 5 treated with a silane coupler, titanium
coupler, or the like. O these, preferred is zinc stannate, sodium

anti nonate, or zinc borate. The content of the flane retardant synergist of
conponent (E) is preferably 0.7 t; 50 parts by weight, and nore preferably
1 to 30 parts 1-~y 10 weight, per 100 parts by wei ght of the polyam de
resin :-~ CQ%@P@&#%M&Qa%ﬁ%?egﬁbéﬁﬁ?fﬁﬁ@%’ﬁ, synergi st provides a

pol yam de resin conposition wth superio =~ ~~ ~l e retardance. The filler

of conponept,§ éﬁﬂhgg%' ndhe formof 15 fibers, a powder, a cloth, or any

ot her forn1§%xaﬁ% es ofE%ibﬁbus fillers include organic fibrou~ fillers

such as whol ly I C. poi q f.i.bers of -p p 0o
ORI REl) AR 0 POL O ONE S0 o

t erepht hal am de fibers, . ~1.ee terep ers,
pol ypar aphegyhenen Sgphthalairied 229 f LBehSen PO! ¥ BRI APNGNHISNE rcre

i sopht hal am de fibers or fiber=~. obtained froma condensate of
di am nofi pheayd r 3 herpaieen tersephRbhal bcanyq) saphtdalic rgeied and whol Iy
aromatic 1~~:-~d crystal polyester fibers; and inorganic fibrous fillers

such as gl gssrdidsrs poardon of.icobens and Boyen 44 herssulea 125 these, glass
fibers are preferable in terns of nechanic 27 strength, productivity, and
el ectrical cehaset&rdStdurrurizl ahe gel dedt ar td gJAasahtai pedifiromi he

pol yam de resin conposition. Wien glass fibers are used as the fibrous
filler, 5 pheifteross Se@denaly SAgPeiERYnDbenE ounsle caGrEN-SRape:- ~, or
flat. Specific exanples include "CS-3J-256S", which atfibers with a round
Cross sectpohyamtde bhye Nt tcwrBosdkiiofothbht dproaide $ GEH-BRA8TA8 ¢ swhi ch are
fibers wth a cocoon-shaped cross section made by Nitto Boseki Co.,Lt-~;,
10 d alk fwbeh sswwehi @ochorrsitapéd recték ast ceos shawctiami stangeef endbl e
because it can provide less curling and bet~w flowability with the

resul ting pol §anille resin conposil-~~;;. Such a fibrous filler can not only
i nprove the nechanical strength of a nolded article obtained froi;~ ii,~w
15 pol yan de reShd edpostaisinb@t §es8ONAPEoYR) t Heleh maisitdial-sst abil ity
and reduce water_absorption, any;;. on. The average |ength of the

above- nent FoReP Y B GiRs 94N COMEO5-E£ 8P aBly WRH 1 £3%1dEe"Sf from 0.05 to
5C, mn, a fromithe standpoint of inproving the noldability c~t ~ue 20
pol yami de £g§V%b£%H$6§Viﬂﬁﬁféﬁ YFW&PSC?ﬁal?ré?WRﬂﬁl%%%1é#hﬁé@ and
nechan}gal strength oft;he ngldedya&biﬁ- | ~ obtaL_ed(%{qﬂ)this pol yam de
resin tonpBEFtTon, UHETE rererall Y1t iR B 9GHYe t3°C o6 mm  Thi s
fibrous filLersmy & SOMRlAmat 8dsL0508 SLOLN £y Second@s 25

pr ocessi ng.
represented by Formula (I) below:

CH,

|
R’CO(OCH2CH2)m—O~@—(|3—@—O(CH2CH20)nOCR2 (1

CH,

where R' and R? are alkyl groups having at least 9 carbon

atoms, and m and n are integers from 1 to 3.



28 Exanpl es of powdered fillers include silica, sil~~ ~alum na, alum na,
titani um oxi de, zinc oxide, boron mode, talc, mca, potassiumtitanate,
cal cium silicate, nv~~crmsium sul fate,!’al um num borate, asbestos, gl ass
beads, ca-rb~an 5 bl ack, graphite, nolybdenum di sul fide, and

pol ytetrafl uoroet hyl ene. The powdered filler has an average particle size
of preferably 0.1 to 200 um anci ~~~:~re preferably 1 to 00 um Such a
powdered filler_ inp-ro~.-~ . the dinension stability, mechan: cal
properties, heat 10 resistance, chem cal and physical properties, slid~ncr
properties, and f I Lcle tair~cec; from.the

pol yam de resi n@%nﬁgéé?ﬁ%%&%fg%g\?gghéﬁ%l (()%gdla%éﬁcsgernsteo “Conponent (F)
can t-~. u kngl y, of . i i lon f . 'u~~~ 15
cont ent of%?ﬁgé?glﬁ%% %?Agﬁﬁggﬁéﬁgg P)§?g %%%@%géb?R§%E§MPEf to 300 parts

by ~. aei ghte-th%(eﬁep5§§§%a@ %il8phehcliOnl BQ §8Ye IS hrpouted ght, and still
nore preferablly 0.5 to 00 parts by weight, per 100 parts by weight of the

pol yam de resjBskneeAPoNettie ((A110488R ROrhieafitdier content within the
~~| . ~ee 20 range gives a polyam de résin conposition with exce~lc:~i;~

nol dabil ity and dynam c characteristics. In order to inprove its

di spersibility in a polyam de resi@H,the t~~ler_ is preferably
surface-treated with a silang—egupler {tani um coupl er, or other high- or
| ow- ol ecul 3A(Q/CHE,CH, )L 29 e- e :- —aQE0H, CH,29 Hf needed)) t he

pol yam de resin conposition © he | pr 8sent i nvenfi of may contain an acid
catcher such as hydrotalcite; othepdypes of polyner such as pol yphenyl ~: ~e
sul fides, polyol efins, polyesters, al’iphatic polyanides, 5 pol yphenyl ene
oxides, and liauid crystal polymers; colorants; UV absorbents;

| i ghtstagbilizers; antioxidanr~ based on hi ndered phenols, organosul fur
conpounds, phosphorus conpounds, am nes, or the like; antistatic agents;
nucl eati ng agentsd phast redleing thslsd cospensd; wioh |abid wamttssd dnd tso forth.
The pol yam de resin conposition of the present invention can be

manuf act ur ¢y "BV énd EE FMEPE PA~CREPRN r 25PRE of BEnPETEH oPAY "Wl Ph t he
conpound represented ngFornuIa of conponent (B) and the brom ne-basea

L),
flarnE 15 Pdt &Gafftof t 3Cef Yahl TESRRFdddd NS RYORE*drni : -i ~
conpound (D), the fl retardant synergjst of c¢o nF- ;t (E), the filler
of conpone o@ﬁf,ogngggnﬁpQﬁo er58¥38ﬁ8h?$d%%dﬁ%éﬁﬁiﬁ\&&g) anpl es of this
bl endi rnet hoo include a nethqd in . which the conpound represented by 20
Fornulgg(lfmg Erﬁhgyo? e+e%égzé ﬁén?gdawgr%d%@ﬁf?f i gE&ijgaﬁglgcdndensation

of the pol yam resin. of c onent | : a et hod in ~~ahich.the polyam de
resin of cﬁ%ﬁb%@ﬁﬁa§%§l€yﬁ?eﬂﬁﬁbﬁfé ﬁ@lg%pF%%%ﬂn%ﬁTﬂﬂfﬁiﬁpﬁuﬁél?lygand t he

ot her COW%&%@%E %\‘?\ﬁﬁéyf@(ic]eﬂ%%d’ra Lomelty kneaded Wd g e25 extruder. O
these, a nmethod in Ich melt kneading :.;;~t-~
R' and R? in Formula (I) are alkyl groups having at
least 9 carbon atoms. R} and R® may be the same or
15 different. R! and R® are usually residues obtained by

removing the carboxyl group from a saturated fatty acid

represented by RICOOH or RZCOOH, and for R!' and R? to meel

the above conditions, a saturated fatty acid having 10 o

more of carbon atoms can be used as the raw material in the
1

20 manufacture of the compound represented by Formula (I). R

and R? correspond to the saturated fatty acid used.



30 an extruder is usually preferred because the operat=cn easier. The

extruder used for this purpose is prefgrat_~, a twn-screw type, and the
nmelt kneading tenperature -,.. preferagly between 280 and 340C. 5 The

pol yam de resin conposition of the present invention can be fornulated into
nol ded articles ef v~: -~us shapes by any nol ding nmethod commonly used in

the rncla~m of thernoplastic resin conpositions, such as injection
nol di ng, extrusion nol ding, press nolding, blow noldln~r, 10 cal ender
nmol di ng, or casting. For exanple, a nolded article of the desired shape can

be nmanuf ackubREd1BY 8B-thisGdtheRelyatde nesaniconRasiddemal thegpresent
inventi:~:~ ~n the cylinder of an injection nolding nachine, a cy-inoei

t enper at ur g cabrwhi B &S, seladeinsen athe, mebiéogndod Mool G3ut-he pol yani de
resin and 350C, and then injecting th s o~~t into a nold of the required

shape. A fizbhays 8flds&tgncicdcike wenwhasturede bycie! tiyid skthe pol yam de

resin conposir_-~:;; of the present invention ~. aith an extruder, the
cyli~ae te%ﬂﬁté&ié&@n@icvﬁﬁm inegelecthbhtnathe abome: diange.ida; cs 20
spinning the nelt froma spinneret. Afilmor sheet c:~:: be manufactured

by nel t§ nghtpeapotyasi dead £S5 pAGReshbie; adidt hecqpreseniciicnyention with an
extruder, the cylinder tenperature of a~nhich is set within the above
range, a==ehlcexhnhddltngcide(amidhifad amid) T- dbeosdhel s wdiar eehethie roo~; i ed
25 articles manufactured by these nethods may be applied 31 coating
conposed okcadpai nétracoalic arciandilhgnotypec ~acid)polharercosBecause of its
excellent flowability, nmechanical strength, sliding properties, and

bl i st eri ngacesi $tancejc Zeid palgramiodenpési accdnposittargrcofectibe , pr esent
int,~enti~ -~ can be used in a variety of fields, such as electrical w a
el ect r oni c adevicescomromobidas! paetls sshousehdl d eThesst satalrapedduct s,
construction materials, sanitary goods, sportgoods, and sundries. Specific
exanpl & i Aettdeacbfneray g UEGSwinehEsOr sehsotstusscledt $wocqpaci tors, |
acks, fuse l:cl ~cws, relays, coil bobbins, resistors, 1C and LED

housi ngs, ™XeofgPepearPhotitaicai feretUEBEFAgAbT WerSLd SRSt st Bner s,
washers, various ot her housings, weight rollers, breakF~ parts, and clutch
parts. O tReSerPPhehdlyam dE STeLarLe1 5N cbapB3i e di*oM e present

I nvention Egsgg£ghggla{{3@§g€ffgy, and productivity of the polyam::ie

resin composition of the present invention, and a saturated
15 fatty acid having 18 to 24 carbon atoms is especially
favorable.

m and n in Formula (I) are integers from 1 to 3. °f
either m or n is an integer of 4 or more, there may be =
decrease in the heat resistance, flowability, and so forth

20  of the polyamide resin composition of the present inveniion.
m and n may be the same or different.

The content of the compound of component (B)
represented by Formula (I) is 0.2 to 20 parts by weighz,
and preferably 0.5 to 10 parts by weight, per 100 parts by

25 weight of the polyamide resin of component (A). If the



for 1C and LED housi ngs, coil bobbins, resistors, fuse holders, relays,
capacitor seats, sensors, switches, p:~ .:~r supply parts, jacks, card
connectors, sockets, and connectors usg% in surface nmount applications. 20
EXAMPLES The present invention will now be described ir_ specific termns
t hrough examples, but is not limted i_z .:y Lnay by these exanples . The

flowability of the polyarn~~.:~ 25 resin conposition and the nechani cal
strength, blister~::i 32 resistance, sliding properties, and flane
retardance :;i ~he nolded article in these exanples were evaluated by the
fol |l ow ng pBLDEAS. o TN \IgRtIreN oresdhbsnakh€ abVels iTssTablesol and 2. 5
Flowabilitv The flow | ength was neasured when a pol yam de re~~-~n

conposi t i opawashy Njerdrad Jgaio parsheet patt 0. 5y eidhd hickness at a cylinder
tenperature of 320C, an injecti:n pressure %¥ 750 kgf, and a nold

t enper at ur go0{akBOC. résire KO Jangheentheayal ue,wihe hetd aritthe flowability
of the material. Wth the LCP, though, the flow |l ength was neasured at a

cylinder tefmpecatsf eirdirs3diGy Mpehanbeabi sifengt heihe-pallyamipde -resin
conposition was nolded into a 15 specific shape and size, and the nol ded
articl e (t polyapi@sejedinusoaicaiitednwasoneassrethdorhdrensiilre tstr encth =~nd
weld strength as set forth in ASTM D638. Sliding .properties An injection
nol ded arttocheeft est Higee) tdfan @Q0CGHErta 20 wengit, thexma wilwi dthz and 1 mm
in thickness was prodm-~i fromthe polyam de resin conposition, and all owed
to ;~?:d fdecd48abeuirs Eti FICiiny awsabsehute deyhatormspheragtyy. stheér _ this,
a netal needle with a conical tip of a dianmeter ~:~= 3

flame retardance in the resulting polyamide resin

composition.

10 Examples of the bromine-based flame retardant of
component (C) include brominated polystyrene,
polybromostyrene, brominated polyphenylene ether,
brominated bisphenol-type epoxy-based polymers, brominated
styrene maleic anhydride polymers, brominated epoxy res:ius,

15 brominated phenoxy resins, decabromodiphenyl ether,
decabromobiphenyl, brominated polycarbonate,
perbromocyclopentadecane, and brominated cross-linked
aromatic polymers, all of which can be used singly or ir
combinations of two or more types. Of these,

20 polybromostyrene and brominated polyphenylene ether are
preferred. Using a bromine-based flame retardant that has
been modified with an acid anhydride group, epoxy group, oOr
the like is especially favorable in terms of improving

miscibility with polyamides. A specific example of such a

25 compound is "CN2044C" made by Great Lakes Chemical Co.,Itd.



mm made of S45C steel, carrying a weight of 500 ~; ~:~as et 25 up on the
test piece and noved for 5 cmin Ieng%ﬂ ~lw 33 depth of the resulting
gouge was neasured with a surf.~. roughness neter. The shal |l ower the gouge,
the better sliding properties. In Tables 1 and 2, "good" neans t,i gouge

depth was |l ess than 10 um "fair" neans at least ,' 5 umand | ess than 20
um and "poor" neans at least 2> > w-. Blisterina resistance A sheet (test
piece) of 0.5 mmin thickness, 10 rrn mtaidth, and 30 mmin length ~~. Tas

produced by injection nolding of the polyam de resin conposition, and |eft

.72 10 hours gt @ tpmerabyee rgl RC BAthahd &l @ wenhuridi f~95% to
adjust its noisture content. After this, ti,e piece vlas subjected to

reflota 5t@ﬂanpﬂcné%ste@erfﬁglnepf:gtaraants@E’Wbdrr@)dl:ieglt keysipgphan infrared
heati ng oven ("SIWM T ; :ve", nmade by Sanyo Sei ko) The thermal profile
~. ~as MnNigHyecsh 1@ya%@ @75@@§Qr equi pped on the test pi ece. The refl ow
step conducted by changi ng the actual peak tenperature, as described in
Fig. |, from29%heGdmchf0orCak bRbRIneiseq Aanfe rERerappeasance of the
test piece was observed visually after it had passed through the infrared
beat ~, 5~~ Rt Toe hisghest teopsiating aleiwhitGhahBeptesérpiec<= md not
nmelt and no blistering occurred vaas recorded as tiw blistering resistance
t enperat urey tkhe higghes bhewblibt prpdg TEBIARce vt @Bpghat of exhd he better

the blistering resistance. In Tables 1 and 2, "poor" nean: ~;~e 25
bl i st eri ngpdlrsinsicancestanpér abupenaes (Ower Itthahe290ntent 38 Hal r" means
the blistering resistance tenperature .:,' betvreen 240 and 250C, and

"good" neansorithes-hlaisstefilame resasdantc e ff empeoatute (Gasihi ghes t:han 250C.
Fl ame Retardance 5 A sheet (test piece) of 1 mmin thickness was p-r~ w ~.;
ed by inj ectpart il dienghsf pehel POl yani ey nesightcolfnpbs pot yaun-d-
10 resin of component (A), there will be a decrease in the
flowability and the flame retardance of the resulting
polyamide resin composition. On the other hand, if the
content of the bromine-based flame retardant of component
(C) is higher than 100 parts by weight parts per 100 parls
I5 Dby weight of the polyamide resin of component (A), the
dynamic characteristics of the resulting polyamide resin
composition may be reduced.
The polyamide resin composition of the present
invention may further contain an amide compound (D) having
20 a molecular weight of 300 and 3000 and a melting point cf
80 to 260 ‘C. Using this amide compound (D) provides a
polyamide composition with better flowability. The content

of the amide compound (D) is preferably 0.1 to 10 parts by

weight, and more preferably 0.5 to 5 parts by weight, and



and tested for the flane retardance thereof as set f _c--il~ in UL-94, as

di scussed below. A test piece of a thi,ckne:w. ~~f 1 nmmis vertically
clanped at its top end, a specific "urd 10 i s applied to the bottom end for
10 seconds and the: renoved, and the tinme for which the test piece is sti=
burning is measured (first test). After the test pie.-; s spontaneously
extinguished, a flanme is again appliea t-- the bottomend of test piece and
renoved, and the time fcw 15 which the test piece is still burning is
neasured fse~-<r= test). The sane neasurenment is made for five test pie- ~,

and a totak:9f1t&Hr I EBNLS 11 $oMBdBar ThUSy ddiohte Ry hhe hurpkng tine
inthe first test and five data the burning tine in the second test are

obtained. ¥y, 20i410t alr afnd hR9E heBeMRasSURCIBNE oM MES: i @)termed T, an.::

N ~

-~ _ie maximurn value thereof was ternmed NN Arating of ""v -u'' given if T

i's 50 seconds ofnbeasiedhlsr MbiSLAORES tBe afide~cohpOudestp)PiRce @gees not
burn all the way up to the ct~=rr;., and no flam ng nolten drops ignited a

cotton cl obBtkeen 2500 nghessdurl owrtrthenkegb1 PLECEr e i@d RE Qhe" Vnldei s
c~V..-~~if 35 T is 250 seconds or less, Mis ~~0 seconds or less, tt,r_

test pigcecdppsundt (Buriks aldsds hdabr 3ay, upetompdiei €l@nus tdhe ot her condi tion

is satisfied the sane as for the "v.~ :;" rating. Arating of "V-2" is
given if Tbirsm2b®-seed _fidme vetarkbess, (M i sr3bhsasandsiole ess; the test
pi ece does n*"t ~~v;r_n all the way up to the clanp, and flam ng nolten

drops ... lcomponent (A) may be promoted during preparation cr mclding
of the polyamide resin composition, and the decomposit:icn
gas that is generated may cause corrosion of metal mcld,

10 create bubbles in the molded article, and so forth. Other
problems that may occur are a decrease in the flame
retardance of the resulting polyamide composition, and
bleed-out of the amide compound (D) therefrom. On the
other hand, the molecular weight of the amide compound (D)

15 is higher than 3000, the flowability of the resulting
polyvamide composition may be reduced.

The amide compound (D) should have a melting point of
80 to 260°C. If the melting point thereof is less than
80°C, decomposition of the bromine-based flame retardant

20 (C) or the polyamide resin of component (A) may be promored
during preparation or molding of the polyamide resin
composition, and the decomposition of gas generated may
cause corrosion of metal mold and create bubbles in the
molded articles. In addition, flame retardance of the

25 polyamide resin composition may be reduced.



ignite a cotton cloth 12 inches below the test piece. The foll ouaing

speci es caere enployed as the po7 y~:;n ~ ~:~~resin, etc., in the
fol |l owi ng Exanpl es and Conparati-.~~ [“© Exanpl es. [ Conponent (A)] PAIMI A
pol yam de ~aith an intrinsic viscosity [T~] of dL/g, a nelting point of
308C, and a termnal block~_:~~ 1S ratio of 90% (term nal bl ocking agent:
benzoic acidj, prepared according to the nethod described in Exanple | .:f
Japanese Patent Application Laid-Open No. Hei 9-12713, 1~~ which the

di carboxylic acid units were terephthalic a~,,-~; units, and the diam ne

units consi st edyef I o] Lam i &g, | e, , Of
2-methyl-1,8 oc%gn%%?éﬁ?ﬁgjgaF%géQng?g%b%n%gfggﬁ¢%€ mﬁth%gﬁﬁ?htk?ﬁsic

viscosity Fiade OfcttHd/dhnca B! £hBIpBOiahied 310G s itteom Ral, bbock, ' _n~~
25 ratio of 89% (term nal bl ocking agent: benzoic acid), 36 prepared
accordi ng tegtdegmet hod described in Exanple f Japanese Patent Application
Lai d- Open No. 2000-86759, iahich the dicarboxylic acid units consisted of

55 nol e’ terephthghi ehacdhddpdintand ASaRDkEs Os@in@dli pitc sacid ui.-; 5 and
the diamne units were 1, 6- hexanedi am ne units. PA46 A commercially

avai | ald e pregieibw tdvra viel binAge dompomad 0f) 222Gaue’ MyhoapE5Q00", nade by
Unitika Ltd. ) . [Conmponent (B)] 10 Ester conpound 1 A conpound represented

by Formul atéthperat iraMiChitEdeast! s0R & & herirgesyhvgneupse and mand n
are 1. Ester conpound 2
analysis curve measured in a nitrogen atmosphere. Mass
changes in multiple stages are sometimes observed in
thermogravimetric measurement. In this case, the primary

10 midpoint temperature, which is the lowest midpoint
temperature, is employed as the midpoint temperature in the
present invention.

The amide compound (D) includes amide oligomers, fstty
acid amides, bisamides of aliphatic dicarboxylic acids,

15 aromatic carboxylic acid amides, bisamides of aromatic
dicarboxylic acids, and bisamides of aliphatic diaminec.
Among them, preferred are amide compounds obtained by a
reaction between a diamine and a mixture of a
monocarboxylic acid and a dicarboxylic acid.

20 The amide compound (D) can be manufactured using &
monocarboxylic acid, a divalent or higher valent
polyfunctionalized carboxylic acid, a moncamine, a diva.ent
or higher valent polyfunctionalized amine, or the like &.

the raw materials. The amide compound (D) can be

25 manufactured by using the known reaction as discussed in



A compound represented by Fornula I, in which RL 15 RZ are hept adecyl
groups, and mand n are 2. [Conponent {C] GVA-PBrS A brom nated

pol ystyrene nodified ~.vith 2.0 nod o T-:_ glycidyl nethacryl ate
("CN2044C', made by G eat Lake 20 Chemical Ltd. ) . Brom nated PPO A

brom nat ed pol ypropyl ene oxide ("SR-460B", mar_~1~ , Dai-ichi |iogyo

Sei yaku Co., Ltd.). [Conponent (D] 25 ~~t~-1 37 An am de oligoner with a
nol ecul ar wei ght of Q0 (determ ned by GPC analysis), a nelting point of
204C _3 a mdpoint tenperature of 380C on a thernogravirnetrir analysis

curve measypgdndfe apiid{09@R12LARIBRCT 8 g dopanUfActiyied 1usisng gfgaric acid,
et hyl enedi am ne, and adi pi ¢ acid, obtained in Reference Exanple 1 bel ow.

[ Ref er enceqExappbecilpubifiddiibaek fFaskigauipred tMd e inichr ggen<inlet, |
distillation port, and a dropping funnel was charged ~~~, !. 10 691 .9 ¢

(2.32 mol) cefipstgdr () add rNdpk89nel8 By(dhardiad) dperiri@f aadupic acid
under a nitrogen atnosphere . The ccrvi_~w ~rere heated to 190C and

conpl et el yoreht esko@ffierc laatid aW8 #3802a8bd:2y 3% i)y ahtet Byl enedi ani ne was
added thrc~_:~"~ wt~e dropping funnel over a period of about 30 m nutes.

tS~~., 45 akhcthen etdydanedicam aenhadofer naaftggthe rid)e adsgaegt kon mi xture
aaas heated to 230C, and the reaction was stcp~~ at the tinme when 83 . 5 ¢
( 4. 64 nalapiné theramateranpr atlee ratsbny the temperature to the

point at which amidation will proceed, allowing the

reaction to continue while removing the water produced v

the reaction, and terminating the reaction at the point

10 when water is no longer distilled off.

Specific examples of the monocarboxylic acid that
constitutes the amide compound (D) are the same as those
given for the monocarboxylic acid used as the terminal
blocking agent in the manufacture of the polyamide resin cf

15 component (A). Among them, preferred are stearic acid,
palmitic acid and benzoic acid in terms of the thermal
stability of the amide compcund (D), and in terms of the
flowability and productivity of the resulting polyamide
resin composition.

20 Examples of the divalent or higher wvalent
polyfunctionalized carboxylic acid that constitutes the
amide compound (D) include aliphatic dicarboxylic acids
such as malonic acid, dimethylmalonic acid, succinic aci,
glutaric acid, adipic acid, 2-methyladipic acid,

25 trimethyladipic acid, pimelic acid, 2,2-dimethylglutaric



the reaction had been distilled off . The reaction m- x.. ~nas cooled to
roomtenperature, taken out fromthe f-~.,- 20 and finely pulverized into a

powder .

determ ned by the follo~,ring nethod. M dpoint tenperature on a
t hernobo~ravinetric analysis ~-.~. ="e_ This eras determ ned as set forth
inJIS K 7i20. 25 Specifically, 10 ng of sanple ~nTas placed on a specifi
38 thernal bal ance, the change in mass of the sanple ;-.Gs observed when it

was heated fromroomtenperature at :
under a ni 55932”3“3 “qiQEny1R3uLRg; a LaLE,

t enper ~t ~~- ~~ was read fromthe resulting curve of change I n nass.

bi sam de witBe & fol ecilak %alégngéléﬁ&d@is; aqllc?E
m dpoi nt tenperature of 390 . thernogravinetric analysis curve

measured i p-aq8i §EQYGS1AG At éPBE&@taﬁEﬁEﬁé%Bd&@@qcuﬁb@g ghearic acid and

The m dpoi nt tenperature on azﬁhernogravinetric anal ysi s curve way

-meoftammaunerﬁeoflMJMn

of, 400 LN, <aRd. t e, gpoi nt

AN-2 A

ROLNL; RF,125C and a

1, 9nonanedi am ne. This was ggtalned by the sanmé procedur=-, as in Reference

Exanpl e 1, le%£§@éléﬂ@$an@@ilégkﬁb§y§9bdaéjn:'[aaromat%@ dapd 183,69
of 1, 9-nonanedi am ne was uses instead of the 139.2

et hyl enedi agi ae. sddn [{onpeparhal B} dczdho bomat®thalenedicarbox:,
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acid, 2,7-naphthalenedicarboxylic acid, 1,4-
naphthalenedicarboxylic acid, 1,4-phenylenedioxydiaceti«
acid, 1,3-phenylenedioxy-diacetic acid, diphenic acid,
4,4"-oxydibenzoic acid, diphenylmethane-4,4'~-dicarboxyl
acid, diphenylsulfone-4,4'-dicarboxylic acid and 4,4'-
biphenyldicarboxylic acid; and polyfunctionalized
carboxylic acids such as trimellitic acid, trimesic acid
and pyromellitic acid. These can be used singly or in
combinations of two or more types. Among them, preferre:
are adipic acid, azelaic acid, sebacic acid,
dodecanedicarboxylic acid and terephthalic acid from the
standpoint of the thermal stability of the amide compour:.
(D}, and from the standpoint of the flowability and
productivity of the resulting polyamide composition.
Specific examples of the monoaminelthat constitute:
the compound (D) are the same as those given for the
monoamine used as the terminal blocking agent in the
manufacture of the polyamide resin of component (A).
Examples of the divalent or higher valent

polyfunctionalized amine that constitutes the amide

~

|

(1.16 nol)
g (2.32 nol) of



"Fire Break 415", made by Borax Kabushi ki Kaisha. Zinc stannate

"Fl ant ard- S", nade by N ppon Light Mt % Conmpany, ~~d. 20 Sod9 um
antirnonate "NA-1070L", made by Ni ssart°Cheni cal | ndustri es T,i: [ Conponent
(F)] dass fiber 1 "CS—3J-2568" (round cross section) , made by I~-dii.:-c
25 Boseki Co., Ltd. 39 dass fiber 2 "CSH 3PA-870S" (cocoon-shaped cross
section) , nw ~ v~ f;y Nitto Boseki Co.,Ltd. PTFE 5 "PTFE-6J" (m cropowder
of polytetrafluoroetl~y~en~., nmade by Du pout-Mtsui Fluorochem cals
Conpany Ltd. [Exanples 1 to 9] The conponents listed in Table 1 bel ow were

pre~:~ in af, t3hqwe iR Takh Shdvi L hetd Sk d NhRnA LW T: -~ . 10
extruder ("TEX49C', nmade by The Japan Steel fnlorks ~t~-' . '~ v~here the

m xture n@@mnféﬁed&%%%d and gmsayg@pn@ 1, zrh%aanré@%mlﬁgperature of 320C,
t hen cool ed and cut 1ni~~ pel Fets of pol yanlde resin conposition. The
fl o~~aabi J| 5 hMmafdiamine, 1,9-nonanediamine, 1,10-decanediamine,

1, 12-dodecanediamine, 2-methyl-1,8-octanediamine, 2-metlyl-

5 1, 5-pentanediamine, 2,2,4-trimethyl-1,6-hexanediaminre ai.::
2,4,4-trimethyl-1, 6~hexanediamine; alicyclic diamines s5urh
as cyclolhexanediamine, methylcyclohexanediamine,
isophoronediamine, norbornanedimethylamine and
tricyclodecanedimethylamine; and aromatic diamines such «sS

10 p-phenylenediamine, m-phenylenediamine, p-xylylenediarine,
m-xylylenediamine, 4,4'-diaminodiphenylmethane,
4,4"'-diaminodiphenylsulfone and 4,4'-diaminodiphenyl eth:r.
These can be used singly or in combinations of two or more
types. Among them, preferred are ethylenediamine,

15 1, 6-hexanediamine, 1,9-nonanediamine, 2-methyl-1,8-
octanediamine and m-xylylenediamine from the standpoint of
the thermal stability of the compound (D), and from the
standpoint of the flowability and productivity of the
resulting polyamide composition.

20 The flame retardant synergist of component (E) and the
filler of component (F) can also be added as needed in tie
polyamide resin composition of the present invention.

Examples of the flame retardant synergist of compon<nt
(E) include antimony trioxide, antimony pentoxide, sodium

25 antimonate, sodium oxide, tin oxide, zinc stannate, zin¢



the resulting polyam de resin conposition ~.,~as evalna t--: ; by 15 the

nmet hod gi ven above. Also, a nolded article obta w-~ ~ by the injection
nol di ng of the polyam de resin conpes~fi~~, -~ at the condition of cylinder
tenperature of 330C and m-~7: ~ tenperature of 150C s~aas tested for
mechani cal stre~;~rtl~, sliding properties, blistering resistance, and
flame 20 retardance by the above nethods . These results a-r_F= ~ ~ -W n
in Table i. 25 40 Table 1 Examlesl 2 3 45 6 7' ~. 9Conposition [parts
by wei ght] PAOMI36. 133. 2535, 1536. 136. 1--~r~ | 36. 1PA6 6T35. 15PA46---- - - 35.15

iri
23
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can be used singly or in combinations of two or more tvies.

The flame retardant synergist of component (E) may also be
treated with a silane coupler, titanium coupler, or the
like. Of these, preferred is zinc stannate, sodium
antimonate, or zinc borate. The content of the flame
retardant synergist of component (E) is preferably 0.1 t3
50 parts by weight, and more preferably 1 to 30 parts b
weight, per 100 parts by weight of the polyamide resin :*
component (A). Adding these flame retardant synergist
provides a polyamide resin composition with superior fi.me
retardance.

The filler of component (F) can be in the form of
fibers, a powder, a cloth, or any other form.

Examples of fibrous fillers include organic fibrou-

fillers such as wholly aromatic polyamide fibers of

polyparaphenylene terephthalamide fibers, polymetaphenyl-rne

terephthalamide fibers, polyparaphenylene isophthalamide
fibers, polymetaphenylene isophthalamide fibers or fibei=

obtained from a condensate of diaminodiphenyl ether and

terephthalic or isophthalic acid and wholly aromatic lic:d

crystal polyester fibers; and inorganic fibrous fillers
such as glass fibers, carbon fibers and boron fibers. (i

these, glass fibers are preferable in terms of mechanice

~"E5terCDBQQHQd dron _oxide,_magnesivh: Bydralid®d, calki®® hydrdx9-iel, 851. 85
u0. 95Est er Cbnpound 2_~~ 1.9- GVA-PBrS23 26 23

- 11nc_g§rate, kaolin, clay, and calcium carbonate. Thes«



23 ~23_ . . . . ____ Bronulated PPO__

--23-----~- 1-- -- -ri ua., e~
~~~~~~ 0. 952|nc St annat e5- 15511 5 Bor at e5- - -- - -

Sodi um Anti nonate 5 - - 55 ~-3d ass

Fi ber 1333333333333~ s ~33€Iass Flbel 2- - L PTFE1111111 !

| 1Properti esFl owabi i [m] 9093889591898 7 | ~ul93Tensile strength
[ MPa] 1701651681 60169165160 j1 or,1 67Weld strength [NPa]353233353432335
338lidi ng propertygoodgoodgoodgoodgoodf av~poor ~ g~ a ~dgoodBlisterin

ot ar dancov. OV DV OV 0V BU- oV 0~ 1% 514 B & T conea st v Bl & 1)

Pel | ets of t%ep%xagadgrgf&erg YRS PRI YotyarisrRd L% thhe sanme
procedures as in anple 1, except that t=l

composition.
When glass fibers are used as the fibrous filler,

S their cross sectional shape may be round, cocoon-shapes, or
flat. Specific examples include '"CS-3J-256S8", which ar-
fibers with a round cross section made by Nitto Boseki
Co.,Ltd., and "CSH-3PA-870S", which are fibers with a
cocoon-shaped cross section made by Nitto Boseki Co., Lt

10 Glass fibers with cocoon-shaped or flat cross section 1i:
preferable because it can provide less curling and bett: -
flowability with the resulting polyamide resin composil ..,
Such a fibrous filler can not only improve the
mechanical strength of a molded article obtained from tj.«

15 polyamide resin composition, but also improve the
dimensional stability and reduce water absorption, anc :
on. The average length of the above-mentioned fibrous
filler is preferably within a range of from 0.05 to 50 w1,
and from the standpoint of improving the moldability of e

20 polyamide resin composition and improving the heat
resistance and mechanical strength of the molded article
obtained from this polyamide resin composition, more
preferably within a range of 1 to 10 mm. This fibrous

fillers may also be formulated into a cloth by secondary

25 processing.



ester conpound 1 was not added. The resulting pol,,~arn= ~~ resin

conposition was tested in the sane manner as ~~: 10 Exanple |, the results
of which are given in Table 2. 41 [Cgﬁparative Exanple 2] Pellets of a

pol yam de resin conposition were :~~i,-~oedby the sane procedures as in
Exanple |, except thai il.:ester conpound |, theGVA-PBrS, and the z,' _nc
stann~t _e ~-5not added. The resulting polyam de resin conposition~~,tested
in the sane manner as in Exanple I, the re:~s;li:-~~~hich are given in
Tabl e 2. [ Conparati ve Exanpl e 3]Pe||ets of a pol yam de resin conposition
were ol n. ~; e~ 10[%)5@%{@%%38? Jgal EF%BJB%} i&xcept; t.hat . GVA- PBr S
and the zinc stannate were not a heresu t1ng po yam de resin

conposi ti on t4as .t el e Msamarmw x@3el nzﬁx@n@ifdé 518, T gaul,t §0f
vahi ch arE~ -.-enin Tabfe 2. 15[Cbnparat|ve Exanpl e 4] Pellets of a polyamn de

resin CO”DQ%HE!OQu%@re g%aE519ﬁdQ¥t%hgtéanga@EggﬁdHH§§cé%eLnngﬁﬂﬂgh%nl
except that illesfer gnpoun was added to PA9P9T in an anount

sho, ‘VV‘aTaQ|Lﬁf%teTh§lﬁﬁ§Mrﬁlﬁt&aRQsl yam-dethesi 1 £90Pasddd Obadhested in the
same manner as in Exanmple |, the res—: ~l ;, _crhich are given in Table

2. [ Conpar atj1ve kX gRRbESE S, mﬁmd\@m\e@l@ﬁuma@s oy ained by the injection
rr~o0' ~~i;~~:~f _an LCP (" Sum ka Super E6006L", nade by Sum tono

Chen~m 25%@&@Yrbfﬂu&)r@ét}ﬂﬁ%d FOFI&I’eOpoMerediTHﬂBlf%'r Ry pla~i - 42
Co.,Ltd.), both of which are resins with high heat resistance, were tested
by the abowwareyhodsrtibee veWwe .df-preffewhbth @re @b veEIO iy, Tablce 2.reTabl e 2
al so sho~as t~~~ results of evaluating the flowability of these resin: j 5
t he above metdfedabTablet@ Tnimar.at iSvehExapobesi@346 0positpien:(parts by
wei ght) PA9iVIT 38 66 62,7 28.5 -LCP o
__the dimension stablllty, mechanzcal propertles, héat

10 resistance, chemical and physical properties, sliding
properties, and so forth of the molded article obtaincd
from the polyamide resin composition.

The above-mentioned fillers of component (F) can i
used singly or in combinations of two or more types. Tho

15 content of the filler of component (F) is preferably 0.1 to
300 parts by weight, more preferably 0.1 to 150 parts F-
weight, and still more preferably 0.5 to 100 parts by
weilght, per 100 parts by weight of the polyamide resin -t
component (A). Keeping the filler content within the al. ve

20 range gives a polyamide resin composition with excellent
moldability and dynamic characteristics. In order to
improve its dispersibility in a polyamide resin, the [:iler
is preferably surface-treated with a silane coupler,
titanium coupler, or other high- or low-molecular weigln

25 surface treating agent.



PPS- . .- .- .- . 1 00

, - ~ 1 n ~Ester Conpound 1--3.39.5- - PBr S23- - 23- Zi nc St annat e5--5-d ass
Fi ber 133333333- PTFE1111-Properties Fl bili [m] 62 45 50 105 90 - ~ ;
"~Tensile strength [MPa] 1751 90185 501 40_Weld strength [ MPa] 3860572820
voSlidilig propertygoodgoodgoodgoodpoor _tairBlistering

resi st ancegoodgoodgoodpoor goodsa ~odFl ane retardanceV-0V-1V-1V-2V-01 t 10
Havi ng now fully described the invention, it ;a~ apparent to one of the
ordinary skip in the art tha~r'. ~iy changes and nodifications can be nuade

thereto wi thout rdepactiédg fHOMIIRRSRIY res8h 6@PSsOEidhed nention a~: -~
forth herein.
present invention may contain an acid catcher such as
hydrotalcite; other types of polymer such as polyphenyl: ne
sulfides, polyolefins, polyesters, aliphatic polyamides,

5 polyphenylene oxides, and liquid crystal polymers;
colorants; UV absorbents; lightstabilizers; antioxidant-
based on hindered phenols, organcsulfur compounds,
rhosphorus compounds, amines, or the like; antistatic
agents; nucleating agents; plasticizers; mold release;

10 lubricants; and so forth.

The polyamide resin composition of the present
invention can be manufactured by blending the polyamide
resin of component (A) with the compound represented Ly
Formula (I) of component (B) and the bromine-basea flare

15 retardant of component (C), and if needed, with the ami-de
compound (D), the flame retardant synergist of component
(E), the filler of component (F), and any of the abcve-
mentioned additives. Examples of this blending methods
include a method in which the compound represented by

20 Formula (I) and the other components are added during the
polycondensation of the polyamide resin of component (A}, a
method in which the polyamide resin of component (A), ti.¢
compound represented by Formula (I) and the other

components are dry-blended, or melt-kneaded with an

25 extruder. Of these, a method in which melt kneading wit"



43 This application is based on Japanese Patent Application No.
2002- 112349, filed on April 15, 2002, entire contents of which are

her eby i ncorporated by reference.

44 "~~dHAT IS CLAIMED IS 1. A pol yam de

resin conposition conprising 100 parts by v~eigh of (A) a polyam de resin
~.a--~.1 5 nmelting point of 27GC to 340C, 0.2 to 20 parts by weight of (B)
a conpound represented by Fornmula (I) CH3 R CO

(OCH2CH2) n, - O- ~- G- ~- O( CH2CH20) nOCl ~!

groups having at least : ar | ~ .. atoms, and mand n are integers
to 3; and 10 dxteuddO pantssahy yWeirghtroéa (Kdcaudy aHaneRase-en' -1 ~r~. e

ret ar dant.

2. The polyam de resin conposition according t<~ .:iml1l,

(I') CH3 crhere R and RZ are al kyl

fromi

further

conpri si ngeayian dereomaundeDiswit hoa 45 ahe@dar iweightre@E-3005t 0 3000

and with a nelting pc:~r of 80 to 260C,

in an anount of 0.1 to 10 parts by

4, ei Cht : ~twiROsPedvk e Weinghtthef méhe pody@ividle gnpsira tafrecosnpcmv_1 ns)
yam de resin conposition according tc ~ .,.m20 2, wherein the

am de conpguade£d)1y Hdtheednesobbaunseiec. 4~

3. The pol

5
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The polyamide resin composition of the present
invention can be formulated into molded articles cf var -wus
shapes by any molding method commonly used in the mclainy
of thermoplastic resin compositions, such as injection
molding, extrusion molding, press molding, blow molding,
calender molding, or casting. For example, a molded
article of the desired shape can be manufactured by me r:ng
the polyamide resin composition of the present inventio:n in
the cylinder of an injection molding machine, a cylindei
temperature of which i1s set between the melting point of
the polyamide resin and 350°C, and then injecting this r-It
into a mold of the required shape. A fibrous article ran
be manufactured by melting the polyamide resin compositi-.n
of the present invention with an extruder, the cylirder
temperature of which is set within the above range, ard

spinning the melt from a spinneret. A film or sheet ca: he

-

manufactured by melting the polyamide resin compositicn .
the present invention with an extruder, the cylinder
temperature of which is set within the above range, a=na
extruding the melt from a T-die. The surface of the nolaed

articles manufactured by these methods may be applied «



reacting a diamne ,n~ith a mxture of a nonocarboxyli~~.--:1 and a

di carboxylic acid. 4. The polyamde re {n one of Clains 1 to 3, wherein S
conponent (A) is conposed of ccntaini ns 50 to 100 nolo of (b) diam ne units
cont ai ni ng al kyl enedi am ne units having conposition accordinc ~c z the

pol yanm de resin of (a) dicarboxylic acid ,_;z-;-~1t terephthalic acid units
50 to 100 nol o of alipha~- , 6 to 18 carbon atoms. 10 5. The pol yami de
resin composition according tc~: |m9, wherein the aliphatic

al kyl enedi am ne units hav_-nc: E 'o 18 carbon atons are 1,9-nonanedi am ne
units and/ ‘%a%lﬂet B&%pés@do&f anediiam ne H.@'tls& é§ Bnothher F%Q}Qéam ;de resin
conposi tion according t . . one of d'ai s to 5, wherein the pol yam de
resin o~~ cempRaent (A) has an intrinsic vi scosMy of 0.4to 3. ~,i"'qg. 7.
The pol yamde ' resin conposition according to~ y 20 one of d ai ms 1 to 6,

further conprisigagaask! 8fei f&t&@xcel Wit ﬂ@%‘éﬁ'ﬁ&t?f gespLRed1 (E), in an
anount of 0.1 tc . >(y .its by weight per 100 parts by wei ght of the

pol yam de =stredgeh, cgﬂp@ﬂwtpﬁcfpertles%aad Bhespot yadn €es ¥ asid -gonposi ti on

according t~ , one of Claims 1 to 7, further conprising a filler of
conponeft (hk, pbmyazﬂl@émw&lrofc&npbstﬂl&(aoopathé pyegact -inReft 1100 parts by
wei ght of the polyamde resin of ¢c:~:;;-~: ~-nt 5 (A . 9. A nolded

article compased afetihen polyanide, raf~ faepesi shoh ascorsing d=a any: one of
Clains 1 to 8.. .Ay,r.ASr. A . A@. Ay5% A;

r.AQ@. A r. ASecAroASsS dAQD AR, AutAmoA@:AY paADE , A@udHR ASre ACIA FaA 1. Ar. A@
VA AFLA@.A A@.ASH.ASY. A CAS. A A LA CAA CAASS. ALLA LA LA

#) * 67>X6W} ysriddcZk¢catcas cal cal@a|redlerdpda) cakoateay cadadd cajrealrcal ca] cal ca
caj] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]c: al PSWky79r st RSVWY} xsni d_Z] ca] ca] ca
] ca] ca] ca] gapda) cahdapeadced €a] cijesdlfida] eapop] ea] taf baje ajwalecd] ca) ca) ca] ca
] ca] ca] ca] ca] cal su
10 switches, sensors, sockets, capacitors, jacks, fuse hol icrs,
relays, coil bobbins, resistors, IC and LED housinags, «: ars,
bearing retainers, spring holders, chain tensioners,
washers, various other housings, weight rollers, breake:
parts, and clutch parts. Of these, the polyamide resin
15 composition of the present invention is particularly uecs ful
for IC and LED housings, coil bobbins, resistors, fuse
holders, relays, capacitor seats, sensors, switches, power
supply parts, jacks, card connectors, sockets, and
connectors used in surface mount applications.
20
EXAMPLES
The present invention will now be described in
specific terms through examples, but is not limited ia -niy

way by these examples. The flowability of the polyamici

25 resin composition and the mechanical strength, blisteri: g



= ? WX
#$9@xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]caéga]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
cal ca]ca]calcalca]calcalca]ca]ca]cal W&*+H "a= > D F | J

}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

WK* +CFl ) h67RSgr xy} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca!y; <yz~LNmm

I *+MOg} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cakgakeahea] cal cal ¢l salsalcalr axabyYhe Wed xsrichZ] ca] cakca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
]cal]ca] ca! §olded article in these examples were evaluated by the

r 7deno} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] calnaleahgaheahsad caload calaalak39hmrbeqr § xsaikd_ofea] cal cal cal ¢

aJ ca] cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]calcalcalcalcalcalcalcalcalcalc
a] ca] ca] calrébhizs 1 and 2.

=MNuw' ONC} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] galeabcaliea] cal ca]cajcajcal'); =H]*m6 7

}xsni d_Z] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] cajecaloa] cahgahcadd mbdbuyexl when a polyamide reci.

$log.t/rvew _ttrrrrrrrrrrrtt 0"} xsnid_Z] calcal cal cal cal cal caljcalcalcalcalc
a] ca] ca] cajeeapoalitapoayea] ca] eaad]icd]cc @) chped] cf] ¢a cap ciaj ca] cal O "t
| gt ST

$! $7$8%%} xsmiid kAkeca] aa] eat ¢hl cdd c a]oag]eccal-cakcal ca?ed] cajcadlngalcal.cal cal ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $$$$$$%%0
pressure of 750 kgf, and a mold temperature of 140°C. "hie
10 higher the value, the better the flowability of the
material. With the LCP, though, the flow length was
measured at a cylinder temperature of 340°C.
Mechanical strength
The polyamide resin composition was molded into a
15 specific shape and size, and the molded article (test
plece) thus obtained was measured for tensile strength and
weld strength as set forth in ASTM D638.
Sliding properties
An injection molded article (test piece) of 20 cr 'n

20 length, 4 cm in width, and 1 mm in thickness was producs d

from the polyamide resin composition, and allowed to st ind
for 48 hours at 23°C in an absolute dry atomosphere. A‘ter
this, a metal needle with a conical tip of a diameter «* 3

mm, made of S45C steel, carrying a weight of 500 ¢ was et

25 up on the test piece and moved for 5 cm in length. The



%R Y3 Y Y WYXV p Y Uy YRBBBREEKEL &P&QE&X &y &&} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caja] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

&BEER&&L ' i'j'n' O "((S(UYR(S(T(V(g(h(((((}xsnid_Z]ca]ca]ca]ca]ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
!

%;:?)§§E§§§§§’Q*)G*I—I***********}xsnl d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ***v+wt+++++, |

,,,,,,, )-+-8-:-a-b-------*.+. <. | wngb] X] ca] ca] ca] c”a] ca] ca] ca]ca]ca] ca]ca]c

a] ca] ca] ca]d@’pa]qca]fca]ncaa}@ﬁ]xta]r@a]gca]gea]vca]rc@z]@adezﬁ]@a]rca] cajc¢al cal <. >.
/100*0+0001S1T11122222222223/ 303K3} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
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"fair" means the blistering resistance temperature was
between 240 and 250°C, and "good" means the blistering
resistance temperature was higher than 250°C.

Flame Retardance

5 A sheet (test piece) of 1 mm in thickness was prc~:ced

by injection molding of the polyamide resin compcsitic:,

and tested for the flame retardance therecof as set forth in
UL-94, as discussed below. A test piece of a thicknes of
1 mm is vertically clamped at its top end, a specific ! ame

10 is applied to the bottom end for 10 seconds and then
removed, and the time for which the test piece is sti:
burning is measured (first test). After the test piecc s
spontaneously extinguished, a flame is again applied t- the
bottom end of test piece and removed, and the time fc~

15 which the test piece is still burning is measured (secc i
test). The same measurement is made for five test pier: =,
and a total of ten measurements is made. Thus, five d.: .
for the burning time in the first test and five data ifc-
the burning time in the second test are obtained. Thre

20 total of these ten measurement values is termed T, and -~ he
maximum value thereof was termed M. A rating of "v-0" s
given 1f T is 50 seconds or less, M is 10 seconds or le:«,
the test piece does not burn all the way up to the clery.,
and no flaming molten drops ignited a cotton cloth 172

25 inches below the test piece. A rating of "V-1" is give: if
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T is 250 seconds or less, M is 30 seconds or less, the
test piece does not burn all the way up to the clamp, 1
the other condition is satisfied the same as for thes "V "
rating. A rating of "V-2" is given if T is 250 seccnd- or
5 less, M is 30 seconds or less, the test piece does nct rairn
all the way up to the clamp, and flaming molten drops t I
ignite a cotton cloth 12 inches below the test piece.
The following species were employed as the polyanie
resin, etc., in the following Examples and Comparative
I0 Examples.
[Component (A)]

PASMT

A polyamide with an intrinsic viscosity [n] of 0.&v
dL/g, a melting point of 308°C, and a terminal blocki:iig
15 ratio of 90% (terminal blocking agent: benzoic acid),
prepared according to the method described in Example | of
Japanese Patent Application Laid-Open No. Hei9-12713, iu
which the dicarboxylic acid units were terephthalic ar1-i
units, and the diamine units consisted of 85 mol% of 1, '"-
20 nonanediamine units and 15 mole% of 2-methyl-1, 8-
octanediamine units.
PAG-6T
A polyamide with an intrinsic viscosity [n] of 0.&.
dL/g, a melting point of 310°C, and a terminal blocking

25 ratio of 89% (terminal blocking agent: benzoic acid),
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PA4G
A commercially available product with a melting pr -t
of 292°C, ("Nylon F5000", made by Unitika Ltd.).
[Component (B)]
10 Ester compound 1
A compound represented by Formula (I), in which K .ind
R® are henicosyl groups, and m and n are 1.
Ester compound 2
A compound represented by Formula I, in which R' .-
15 R® are heptadecyl groups, and m and n are 2.
[Component (C)]
GMA-PBrS
A brominated polystyrene modified with 2.0 mol$% o
glycidyl methacrylate ("CN2044C", made by Great Lakes
20 Chemical Ltd.).
Brominated PPO
A brominated polypropylene oxide ("SR-460B", made ‘v
Dai-ichi Kogyo Seiyaku Co., Ltd.).
[{Component (D) ]

25 AM-1
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a midpoint temperature of 380°C on a thermogravimetric

analysis curve measured in a nitrogen atmosphere,

5 manufactured using stearic acid, ethylenediamine, and
adipic acid, obtained in Reference Example 1 below.
(Reference Example 1]

A four-neck flask equipped with a nitrogen inlet,
distillation port, and a dropping funnel was charged w. !

10 691.4 g (2.32 mol) of stearic acid and 169.4 g (1.16 n-i}
of adipic acid under a nitrogen atmosphere. The conle:
were heated to 190°C and completely melted, after whicl
139.2 g (2.32 mol) of ethylenediamine was added throug'™ -he
dropping funnel over a period of about 30 minutes. AT .

15 all the ethylenediamine had been added, the reaction
mixture was heated to 230°C, and the reaction was stcpy
at the time when 83.5 g (4.64 mol) of the water producr:i by
the reaction had been distilled off. The reaction mixi.r
was cooled to room temperature, taken out from the flac-

20 and finely pulverized into a powder. The midpoint
temperature on a thermogravimetric analysis curve was
determined by the following method.

Midpoint temperature on a thermogravimetric analysis ~.:ve

This was determined as set forth in JIS K 7120.

25 Specifically, 10 mg of sample was placed on a specifi-
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5 was read from the resulting curve of change in mass.
AM-2
A bisamide with a molecular weight of 690, a welt1 «
point of 125°C and a midpoint temperature of 390°C on &
thermogravimetric analysis curve measured in a nitrogen
10 atmosphere, manufactured using stearic acid and 1, %~
nonanediamine. This was obtained by the same procedurs - as
in Reference Example 1, except that no adipic acid wa: : ed,
and 183.6 g (1.16 mol) of 1,9-nonanediamine was used
instead of the 139.2 g (2.32 mol) of ethylenediamine.
15 (Component (E)]
Zinc borate
"Fire Break 415", made by Borax Kabushiki Kaisha
Zinc stannate
"Flamtard-S", made by Nippon Light Metal Company, |-d.
20 Sodium_antimonate
"NA-~1070L", made by Nissan Chemical Industries T.i: .
[Component (F}]
Glass fiber 1
"CS-3J-256S" (round cross section), made by Nitrc

25 Boseki Co.,Ltd.
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[Examples 1 to 9]

The components listed in Table 1 below were premi
in an amount shown in Table 1, then fed into a twin-c+ i+
10  extruder ("TEX44C", made by The Japan Steel Works Tte.h,

where the mixture was melt-kneaded and extruded at A

cylinder temperature of 320°C, then cooled and cut irn:t..

pellets of polyamide resin composition. The flowabil:il . of
the resulting polyamide resin composition was evaluate:i by
15 the method given above. Also, a molded article obtai:ir | by
the injection molding of the polyamide resin compesiti. 1 at

the condition of cylinder temperature of 330°C and mol«:
temperature of 150°C was tested for mechanical strenatt,,
sliding properties, blistering resistance, and flame

20 retardance by the above methods. These results are i n

in Table 1.

25



10/ /1 1@Z"10% / & () -! X@Z" 1099/ 2/ & () - ! f @Z" L0%WNE () -j zX6P: 0! X@
F'109& ()-!; @F" 109 ()-! N@ F" 109%& () - ! X@
F"10%, & ()- 1109 & ()-! 1 109%& ()- % ! X10%& ()- 10 10

10S1F" 109 ()-! SSIF"109& ()-/109%& () - @

F'10% & ()-"<zX6j _@! 6! 10%& ()-g! D 10% ()-gs "10%& ()-9'@ s "10%& ()-9!'s
"109&' ()-9!:s "100& ()-9<& JKLMP8rS10! #10%& ()-, 10%& ()- 10 10 10!\f/z
109& ()-f, & "109%& ()-1\f, & "109& ()-8elLzX9r S10!f, & " 109& ()-z!\f, & " 10%

1 & ()-2!y33"10% ()-! @33"10% " & ()-!Dy33"10% ()-#10%& ()-~\=0!"M 10% ()
-1 M 109%& () -, 10%& ()- 10 10 10y/3" 4988 ()-y!\y/ 3" 10%& () -y

z[ 9-\ =0! | X@ F" 10%&' ()- @ &9! 10%& ()-z! S@ &9! 10%&' ()-zS & 10%& ()-! NS

& 109%&' ()-!SS & 10%& ()-*+, -0.kbCO! ! X10% & ()-10% & ()-1"10% & ()-10% & () -

10 10 10@E"10%R' ()-kN;
zdEbCO![! X@$! 10% & () - 10% &§ () - @10% & () - | ' 10b6agple - @.0% & () - 10% & ()|- zex
mbCO!' ! X, 109%&' () - 107 107 1Q7YY 109&&(()31/ 4 5 6 7" 9
109" ()| -Compbafdndpinks bhySvdld¥ |& () -|zX9MCO! S| 109&| () - z! ;
S"109%& | ProrS" 109%&' ()-!; S"10%86.1)[-38.25 | BOXE'| (36-1! | -36109&—( ) | aVK@in 10 101
10@! 1Q%¥ks(er- ! N@L! 109& () -'s/ F109%& () 4@ 109&' () 1, &l0Y&i{ ) - *?VK@! f|s! 109& ()
-1 @s! 1% () -1 MIOY%& () -, — _Z — — = — 13515 [ =
Ester Compound 1 19 [ 175185 [ 19 | — [ 1.85 [ 1.85 L tivs | 095 |
Ester Compound2 | — | — | — | — | 19| — | -~ -~
GMA—PB:S 23 26 23 23 23 23 23 23
Brominated PPO | — | — | 23 | - - -1 - A
AM—1 — — -— —_ — — — TR —
AM—2 = -1 = — — -1 - 0.95
Zinc Stannate 5 — 1 5 5 | 1 5
ZineBorate | — | s | — | — | - | = | - —
‘Sodium Antimonate | — | — | 5 | — | — | 5 | s —
Glass Fiber 1 33 | 33 4 33 | | 33 | 33 33 004 33
GlassFibm 2 | — | — — 33 - -1 -, —
PTFE | 1 1 1 1 1 1 l
Properties '
Flowability [mm] 90 93 88 95 91 89 87 Y 93
Tensile strength [MPa] 170 165 168 160 169 165 160 1066 167
Weld strength [MPa] 35 32 33 35 34 32 33 | 33
Sliding property good | good | good | good | good | fair | poor | goud | good
Blistering 1esistance good | good | good | good | good | fair | poor ! guud | good
Flame retardance V-0 | V-0 V-0 | V-0 | VO | V-0 | V-0 I voO | V-0

5 [Comparative Example 1]

Pellets of a polyamide resin composition were obt.. ned
by the same procedures as in Example 1, except that th:
ester compound 1 was not added. The resulting polyam -
resin composition was tested in the same manner as irn

10 Example 1, the results of which are given in Table 2.
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10! 1 Sy5! 109%& () - 110%& () -/ Z10%& ()-! (S9! 109& ()-1 )10%& ()- (S10%& () - eC@
10! 11SM' 10%&' ()-° Sm'10% & ()-" 10%&' ()-&L0%& ()-yl0%& ()- 10 10& }"?C@
10, 510%& () - Y110%&' ()-f/ @O0%& ()-Sm' 109%& ()- !SSm'10% ;& ()- !

Smi' 109&' () - ; <=>AybC0 10Y 109%& ()-f10%& ()- -109%& ()-10%& ()- 10 10 10S
710%& ()-.| #dEbCO 1010%& ()-| 10%& ()-10%&' ()- &10%& ()-!10%& ()-F

910%& () -#[ @dEbCD 10, &F10%&' () - @$& 109%&' () -y

109 () - | 10?/%@%51%%0@ O 107 () - $YaBI D 10

10, Y7G' 109’ NN
' 109& () -~ F109& {116 31 Q& A hioh $AEEe (e S 1D s Q% n( e rlOaiv  ned

107maBniN @ 10%Y

by the same procedures as in Example 1, except that i
ester compound 1, the GMA-PBrS, and the zinc stannaste -

5 not added. The resulting polyamide resin composition -
tested in the same manner as in Example 1, the result: - f
which are given in Table 2.
(Comparative Example 3]

Pellets of a polyamide resin composition were obit. ned
10 by the same procesures as in Example 1, except thal :l

GMA-PBrS and the zinc stannate were not added. The

resulting polyamide resin composition was tested in !h:

same manner as in Example 1, the results of which arc i ven
in Table 2.
15 [Comparative Example 4]
Pellets of a polyamide resin composition were olit. ned

by the same procedures as in Example 1, except that s
ester compound 1 was added to PASMT in an amount shown 1n
Table 2. The resulting polyamide resin compositicn »a

20 tested in the same manner as in Example 1, the result: £
which are given in Table 2.
[Comparative Examples 5 and 6]

Molded articles obtained by the injection moldi:«: .f

an LCP ("Sumika Super E6006L", made by Sumitomo Chemic ..

25 Company Ltd.) or PPS ("Fortron A4", made by Polyplast':

()-1f,+110%: & ()-)109& ()-' 109& ()-?}nN @



109& () - 10%& ()-f109%& ()-! 109%& () - 210%&'() 3109% ()-s} 2N @ 10l

1: 109& ()-/ 109& ()-f-109%& ()- (109%& () - 110% ()-t! @
1 109 () -t puS49! 10%& ()-!9! 10%& () - 10 é?() 10 10 10! XSy5109%& () - |
310%& ()- (< =uS4 (@"10%& ()-:!X@"10% ,& ()-: @

"109%& ()-: &TLOY& () - ! &MLOY&' ()-Y 3- 10%& ()- 9% *{\ =uS4310%& ()-F / 10%& ()-F

/[ 109%&' ()-!f,3(10%$& ()-s ,,3(10%& ()-S)!'@"10% | & ()-:*4567: kbCF
10%&' ()-S 109 ()-F L109%& ()-10% ()- 10 10 10, 7Z109& ()- GQdEbCLOY& ()-F

109 ()-109%& ()-109%& ()-10% ()-&F 109k ()-F7p*dEbC)10% & ()-"'

1098 () - &1QUB&T )y, @IS 0Y8E £ )yl QI& e @LOYE ) o7y f OKAENCY:
f5GLO%&' () - | s31094& () 1109 ()-/109&' ()-,-z10%& () - +&109& () k"] bCY
109& () - S1QUE'i 6} an &Y &k de 1t9e/§€e@ L @nk0 B0y Y TRAORBS ) -lhd dBhC @
"109%& ()-109%&k ()-Y 109X&’ ()-

of which are given in Table 2. Table 2 also shows th«
results of evaluating the flowability of these resins !

5 the above method.

Table 2

Comparative Examples
1 2 3 4 5 | o |
Composition (parts by weight) '
PASMT 38 66 62.7 28.5 —
LCP — — — — 100 .|
pPs | = | =1 =1 =1 = | 1o
Ester Compound ! — — 3.3 9.5 -
GMA —PBrS 23 — — 23 -
Zinc Stannate 5 — — 5 -~ o
Glass Fiber 1 33 33 33 33 — N
PTFE 1 1 1 1 —
Properties i ]
Flowability [mm] 62 45 50 105 o0 ¢ |
Tensile strength [MPa] 175 190 185 150 140 175 |
Weld strength [MPa] 38 60 57 28 20 s0
Sliding property good | good | good | good | poor | ftam |
Blistering resistance good good | good | poor good | pood |
Flame retardance V-0 V-1 V-1 V-2 V-0 v O
10 Having now fully described the invention, it wil_. :e
apparent to one of the ordinary skill in the art tha- 1 ny
changes and modifications can be made thereto withcut
departing from the spirit or scope of the invention a. ot

forth herein.
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This application is based on Japanese Patent
Application No. 2002-112344, filed on April 15, 2002, t
entire contents of which are hereby incorporated by

reference.



10° 10°Y710% & ()-/10% & () -y

10t " $10% ()-M " $10% ()-M " $10%& ()- g $100& ()- M "$10%& ()- M "$10%& () - M
"$10% ()-M 0i JOEH t" $10% ()- M " $10% A)-M " $109%& () - M3

K'j\11$t"$109& ()-M "$10%& () - MD1234567}cl H

t" $109& ()-M"$10%& ()-M"$10%&' ()- M "$10%& ()-M "$10% ()-M"$10%& ()-M"$
109 ()-M " $109%& () - MT8VWKYZeK1l H

t"$109& ()-M "$100& ()-M"$10%&' ()- M "$10%& ()- M "$10%& () - MJ

kK'j\!1$Z[\]» "}51H G

K'J\IT St SEOUE €3 -MASEIYR ) - M "$10%& () - M "$10%& ()- M "$10%& ()- M fkqw| eF
IH g TR

t"$10%&' ()-M"$10% ()-M"$10%& ()-M "$10%&' ()- M "$10%& ()- M "$10%& ()-M
H GG k' j\11$t"$10% ()-M"$10%& ()-M"$10% ()-M " $10% ()-McDH

GG{t $109& () - M7 $1R9%& ;()aer@JzQeé&n(kb%o%l@‘i/@n(&o%rﬁslﬂq@ ()-M"$10% ()-M
t"$109&' ()-M J+DH " $10%& ()- M " $10%: ()
k' j\TT$t" SLOYE hoMoa SLOMR (M SLOYE) On VB, bt S096 ) M 1SL0% () - M " $1
0%&! ()-M"$10%&' ()-M"$10%&' ()-M" $1008: ()-M"$10%& ()-M AeF, H " $109& t " $10
()T ML BN o SO Wl aaoec,
k' VTSt $1004& ReF. e~ S10%& t " S100& () - M " $10%& () - M " $10%& () - Mt " $10%&
() M " $109& () OMp" $309& 63 r e FyHIWeS LOYROE" $BDE EdmpuSl 0% () - M " $10%& ()
- Mkt " $109& ()-M "$10%& ()- M "$109% ()- M
132 AF, Ht " $309@5 1 SAD%R) (HoMULs$LAYR () - M
K J\1USt"$10% () - M " $100& () - MB579=7ABeF, Ht " $100& () - M "$10% ()-M " $100&
()- MKt " $100@&' ()- M "$10% ()- M " $10% ()-M "$10% () - MBDENQT" AeF, Ht " $10%& t"
$10%& ()- Mt " $10%& ()-Mt"$10% () - MI CH,

k AL St $109& () - MTWafhkth Ht % S100&! ) $109%& ()-Mt"$109%& ()-M " $10%

& ()-M"$109&" SEHOR t % ()y M t"$10

% () - l\/(t"$1(§(ygb(¢él\/(ﬁl g/«& ()-10%& @C $1%%§ ()* dl\)/r‘CA)gw $1%2>/as '$109&

()-MtUSL10%& ()-Mt” $10%&() Ve

k, LISt " $109& () - MeF, Ht " $10% " $109&! (?W\%t"$1oo/&()-M"$100/&-()-M<t "$109%& (

)-M"S$109%& ()-M"$10% () -MF', t" $109%&' ()-M "$10%& () - M

k' j\! !t " $E08@: (- Mnoﬂsj?\@%?re()all\ﬁyﬁb(l%&pé) nbeEng " $1026a L) -M:$10%& () - M " $10

%& ()-M"$109& ()-M"$10%& ()-Mt"$10%& ()-M "$10%& ()- MeF, t"$100& ()-M " $1

0% ()-M " $260@, (Indi SHV& (raeMihS2OUES (Frdfit ! $AOYE (Mt " $109&' () - M [ AF, t

"$109%& (t"$10%&' ()- M

K'j\ITH " $109& () €M 1 0SLOUR: £ o yMueS HOYROE) V) 24 8b xoef, ¢ “IH0%& (1t 1 $109%&' () - M

kt"$10%&' ()-M"$10%& ()-M"$10%& ()-Mt"$109%& ()-M"$10%& ()- M>@BCH VWA' , t"$

109%&' () - MGfetardant.

'\ St $10% () - M " $109%& () - M "$109%& ()- M "$L10% () - MAY[] _aceF, t " $10% ()

- M3 " $109%& () - M " $10%& ()-M " $10%& () - Mt"$10%& ()-M"$10%& ()-M"$10%& () -
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" $10%& " $100& () - M "$109& () -M " $100& ()M "$10%& () - M-_@ KLt "$1

t" $10% $169& thnfrﬂ@%fl(%l% '8 G948 E)Cwound wit

15 molecular weight of 300 to 3000 and with a melting poc.r - of

80 to 260°C, in an amount of 0.1 to 10 parts by weight :«r

100 parts by weight of the polyamide resin of componert (A).

3. The polyamide resin composition according tc ¢ aim

20 2, wherein the amide compound (D) is the one obtained 1,
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9. A molded article composed of the polyamide rc- 0

composition according to any one of Claims 1 to 8.



