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MOLDED ARTI CLE Technical Field [0001] The present invention
relates to a polyam de resin conposition and to a nolded article
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Technical Field

[0001]

The present invention relates to a polyamide resin

composition and to a molded article comprising the same. In

detail, the present invention relates to a polyamide resin

composition comprising specified polyamide raw material,

amine compound and organic sulfur based compound and having

excellent molding processability, heat resistance, heat aging

resistance, low water absorption properties, chemical

resistance and mechanical physical properties and to a molded

articie. The polyamide resin composition of the present

invention is used as industrial, commercial or household goods

such as automobile parts, electric and electronic parts,

mechanical parts, and the like, and in particular, can be

suitably used for various parts which are used under a high

temperature condition, such as parts of automobile engine

rooms and the like.

Background Art

[0002]



Ali phatic pol yam des represented by nylon 6 and nyl on 66 have been
used as an engineering plastic for many applications because they
have excel |l ent properties such as heat resistance, chem cal

resi stance, rigidity, abrasion resistance, noldability, and the |iKke.
The majority of themare used in the field where heat resistance is
required. In particular, in the case of being exposed to a high
tenperature oven igna@Ng peNiacickst reBpraschReaULQNMADILE Bashs Qy14he
|i ke, heat deterioration or oxidative deterioration of resin is of a
serious pfeObhegl Though e f akeaghng. Al ahati gy Pohvam;des chave, .y
hi gh nelting point, when exposed to a high tenperature of 100C or

hi gher i qls, 0 i,C I I 1.L hi hor

peri od of FES ot BREAS FA0 VB Kk L EhE, BELRERCZRE 0000 o
field where. such_| -fermheat. stabilit her ei naf t.er. . sonet.i nes

et er r o0 T s St TAG no P L SEAnce T TP Gt rad o o AT Lo
for preventi.ng the oxidative.deteriqration at a_high te ratyre from
occurrin§qs§5%§3€ebym9§gﬁbﬁil%ﬁfh%Hg.t %gbgfh T m§é8gR%Vy?ga€hem
sem -aromati ¢ paol yam de conposed nmainly of g pol yam de obtained b

pol ycond&f&atiPsh of 406 FEs ol HR M i d SerEpmTal Sc T aBH4r edhi o
has a hi gher nelting, point than the conventional polyam des and which
i s cal |l e@2r6EHaséd pbITEhiCdse chieinsexpesRdstart Bagho- PPt s a
new engi neering plastic. ~ For exanple, Patent Docunent 1

pr oposes C¥ el hoth dPearigr Phgh 1R afean agh ook ese Rance orefhedi et he
6T based pol yam de. However, since the polyam de obtai ned by

pol ycondére4t dehevforatépht haldxidad idvane: thB-drvatdrmedicdniraeihags aof
melting point in the nei ghborhood of 370C exceedi ng deconposition

t enper at ar esrpdupginobdresy. | Thosgdi fiie duitedod rachl épkatebtpolyamides
pol yneri zation or nelt nolding so that it cannot endure practical

use. For hihat arleagome it fagbintt, Wwiseh hexgasento ai high i wempdwedtusteeh
a polyam de is used as a conposition whose nelting point has been
decr easedrt 908 @rACHicHdy ivsafivl trapesatyne é&'ﬂ%@ic&@lﬁ@iy 3191 @bt
280 to 320C, by copolynerizing with from 30 to 40% by nol e of a

di car boxyhiceiach dreanppaenbdsich ias . adtRéE, a4l €hel @@@@Ufabégnﬁqjéﬂed
and the like, or an aliphatic polyam de such as nylon 6 and the |ike.
In this wayant BEpeoROL YBRT 781 40PN OFc a5k &M O, bn Hedh&ddi ity
conponent (al so, a fourth conponent according to circunstances) IS
certainl [ f degck i iy Lpt . of | WNE e
N@anmhiIngkgagégﬁerfga%rlnd§%?b§g§gggﬂﬁfégt?gﬁﬂfgggngféﬁ%|rnu%? )
degree of _cr I]ization:] r , d esult,,not o .

vari ous %ﬁys%/ets:(i\ ]}pér%’pe%t ?fe%ﬁ%%c%&ggsg r Fg?di@e‘%ﬁtalr}ﬁ gﬁh? er?pxel;}l a tulr"Tee;
chemi cal rgs&st%n e digen%Lo%a% stabiLitg, and the like are

det eri or 8&d- 1BGE STBRe? T i "GP U SHREERVPEY ForT SHTY (P SAdART R P
nmol di ng c%cLing IS Brgught, too. Also, as conpared with the
convent i SRAIMCHPI PRAFPESpol yani des, the di nensional stability by

wat er absorption_is_inproved slightly, but it does not reach a | evel
on which the pﬁBBPéﬁ]is substantially solved. Also, |owering of

t oughness and an increase of coefficient of water absorption of

pol yam de resi RCEBRPOEI 1 it ¢ IsEaddis 88 daeics BPeRarfag mAinl ¥ ohper
conmpound for the urgose of ensuring the heat aging resistance were
pr obl erraﬁimls{mﬁ@?ﬁ] obtainedpasy proi¢icomidgnsasliongt dol oydnixdasdimanirtehe
6T based polyam de, there is a sem -aromatic pol yam de obtai ned by
pol ycondendatéoephbthal it xdaei @, ofhik9hasnankdgharneeaning point than
2-met hyl - 1, 8- oct anedi am ne and terephthalic acid, which is called "9T
based potpanicdavenWibhanegmdctantialdshearBT absed peol yamide, “sar based
exanpl e, Patent Document 2 proposes a nethod of ensuring |long-term
heat stapbhi/apiby”t henaddilison wie chpREEJCONPOBRI @vdda a& Y&t dlew

engineering plastic.



[ 0005] Also, as a nethod of inproving the heat aging resistance by
bl ending a stabilizer other than the copper conmpound, for exanple,
Pat ent Docunent 3 proposes a pol yam de resin conposition obtained by
bl endi ng a hi ndered phenol conpound, a phosphorus based stabili zer,
and a sul fur based stabilizer; and for exanple, Patent Docunents 4
and 5 propose a polyam de resin conposition obtained by bl ending an

e heoed, mu Al sy shicobobager ool anpianl SR of
[ 0006] P%&Eﬁﬁﬁgﬁfqﬂﬁgtheat aging resistance regarding the 6T based
polyamide. However, since the polyamide obtained by
polycondensation of terephthalic acid and 1, 6-hexanediamine
has a melting point in the neighborhood of 370°C exceeding
decomposition temperatures of polymers, it is difficult to
achieve melt polymerization or melt molding so that it cannot
endure practical use. For that reason, in fact, it 1s the
present situation that such a pclyamide is used as a composition
whose melting point has been decreased to a practically useful
temperature range, namely to about 280 to 320°C, by
copolymerizing with from 30 to 40% by mole of a dicarboxylic
acid component such as adipic acid, isophthalic acid, and the
like, or an aliphatic polyamide such as nylon 6 and the like.
In this way, the copoclymerization of a large amount of the third
component (also, a fourth component according to
clircumstances) 1s certainly effective for decreasing the
melting point of polymer. Meanwhile, however, lowering of
crystallization rate or ultimate degree of crystallization is
brought, and as a result, not only various physical properties
such as rigidity at a high temperature, chemical resistance,
dimensional stability, and the like are deteriorated, but
lowering of productivity following prolongation of molding
cycling is brought, too. Also, as compared with the

conventional aliphatic polyamides, the dimensional stability



1
3:

JP- A- 63- 105057 Patent Docunent 2: JP-A-7-228768 Patent Docunent
JP- A-6- 136263

by water absorption is improved slightly, but it does not reach
a level on which the problem is substantizlly solved. Also,
lowering of toughness and an increase of coefficient of water
absorption of polyamide resin compositions to be caused due
to blending of a copper compound for the purpose of ensuring
the heat aging resistance were problematic.

[0004]

As other high-melting polyamides than the 6T based
polyamide, there is a semi-aromatic polyamide obtained by
polycondensation of a mixture of 1,9-nonanediamine and
2-methyl-1, 8-octanediamine and terephthalic acid, which is
called “9T based polyamide”. With respect to the 9T based
polyamide, for example, Patent Document 2 proposes a method
of ensuring long-termheat stability by the addition of a copper
compound and a crystal nucleating agent. However, in these
compesitions, though crystallinity, heat resistance,
dimensional stability following water absorption, and the like
are improved, there was involved such a problem that an
application range is limited because of low rigidity. Also,
with respect to the 9T based polyamide, the problems of lowering
of toughness and an increase of coefficient of water absorption
of polyamide resin compositions to be caused due to blending
of the copper compound were not solved yet.

[0005]

Also, as a method of improving the heat aging resistance



Pat ent Document 4: JP-A-5-5060 Patent Docunent 5: JP-A-2006-28327

by blending a stabilizer other than the copper compound, for
example, Patent Doccument 3 proposes a polyamide resin
composition obtained by blending a hindered phenol compound,
a phosphorus based stabilizer, and a sulfur based stabilizer:
and for example, Patent Documents 4 and 5 propose a polyamide
resin composition obtained by blending an amine based
antioxidant and a phenol based antioxidant. However, there
are not described especially preferred combinations of
compounds.

[0006]

Patent Document 1: JP-A-63-105057

Patent Document 2: JP-A-7-228768

Patent Document 3: JP-A-6-136263

Patent Document 4: JP-A-5-5060

Patent Document 5: JP-A-2006-28327

Disclosure of the Invention
Problems to be Solved by the Invention

[0007]

An object of the present invention is to solve the
foregoing problems and to provide a polyamide resin
composition having excellent heat resistance, heat aging
resistance and mechanical physical properties and a molded

article comprising the same.



Di scl osure of the Invention Problens to be Solved by the Invention
[ 0007] An object of the present invention is to solve the
foregoing problens and to provide a pol yam de resin conposition
havi ng excel | ent heat resistance, heat aging resistance and
mechani cal physical properties and a nolded article conprising the
sanme. Means for Solving the Probl ens [0008] The present

i nvent or yydipfe & ensiive, Andid RS | nvestigations. As a result,
it has been found that a pol yam de resin conposition conprising a

pol yam de conpasggf a diamine unit conposed mainly of a
par axyl yl enedi am ne "'unit and a dicarboxylic acid unit conposed mainly

of a linear alighatcodlcarboxylie. aciduni L paylog ! rom 61048 o
carbpn_atons, a Speci ied aronati c Secondar y am ne conmpound, and a
el car St DB hG TR Rl i TR o] W
chem cal resistance, nechani cal, thsical Eroﬁertiesl di nsi onal

stabilit§¥) vl qqug_cpggggPt oh comprising a polyamilide composed

of a diamine unit composedmainly of a paraxylylenediamine unit
and a dicarboxylic acid unit composed mainly of a linear
aliphatic dicarboxylic acid unit having from 6 to 18 carbon
atoms, a specified aromatic secondary amine compound, and a
specified organic sulfur based compound is excellent in
various physical properties such as heat resistance, heat
aging resistance, chemical resistance, mechanical physical
properties, dimensional stability, and the like.

[0009]

That 1s, the present invention is concerned with a
polyamide resin composition comprising (A) a polyamide
composed of a diamine unit containing 70% by mcle or more of
a paraxylylenediamine unit and a dicarboxylic acid unit
containing 70% by mole or more of a linear aliphatic
dicarboxylic acid unit having from 6 to 18 carbon atoms; (B)
an aromatic secondary amine compound; and (C) an organic sulfur
based compound, the polyamide resin composition containing
from 0.05 to 5 parts by mass of the aromatic secondary amine

- compound (B) and from 0.05 to 5 parts by mass of the organic

sulfur based compound (C) based on 100 parts by mass of the



That is, the present invention is concerned with a polyam de resin
conposition conprising (A) a polyam de conposed of a diam ne unit
contai ning 70% by nole or nore of a paraxylyl enediam ne unit and a
di carboxylic acid unit containing 70% by nole or nore of a linear
al i phatic dicarboxylic acid unit having from6 to 18 carbon atons;
(B) an aromatic secondary am ne conpound; and (C) an organic sul fur
based compounghiddiegol yam de resin conposition containing fromO0.05
to 5 parts by nass of t he aronatlc secondary am ne conpound (B) and
fromO0.05 to 5 S f 0 (@)
based on 100 pg@%&?btﬂﬁa S o %h%g§69$ :H% l&gﬁjﬁﬁ?%ﬁtﬁlggﬁgfﬁE&
pr esent i 0 i o] t he
subj ect pgﬁsgﬁfﬁgxﬁléﬁ%ﬂgl QOS|?LEHG%EPB ?gmgggtﬁégfﬁvga ?b%&O]
The pol yam de resin conposition of the present invention can be
suitably used for snall-sized and thin-walled nolded articles
requirin cr Illzatlon rate, high ultinmate degree of
crystalli %%ﬁ? C%f %ﬁ'léﬁkorptlon properties, headlight
reflectors of autonupbiles requiring heat resistance performnce or
rigidity, and V&01Eds parts which are used under a high tenperature
condi tion, such as parts of engine roons and the |ike. Al so, the
pol yami de reS|ﬁhﬁﬁﬁ%&@@%@%I@ﬁﬁﬂﬁpmﬁ%%bﬁ%omﬁﬁé%@@@ﬁeééﬁUﬁﬁﬁﬁﬂﬁ%Qmed
to nmol ding processing into a formof film sheet, tube or fiber and
can be smatnableysus'éd%fl@r usefNEPEi amaéboaézaddah@uis@m\daigb@dsnol\ﬂll@és
for Carrying Qut the Invention [0011]

articles requiring high crystallization rate, high ultimate

degree of crystallization, or low water absorption properties,
headlight reflectors of automobiles regquiring heat resistance
performance or rigidity, and various parts which are used under
a high temperature condition, such as parts of engine rooms
and the like. Also, the polyamide resin composition of the
present invention can be subjected to molding processing into
a form of £ilm, sheet, tube or fiber and can be suitably used

for commercial goods and household goods.

Modes for Carrying Out the Invention

[0011]
<Polyamide resin composition>

The polyamide resin composition of the present invention
contains (A) a polyamide composed of a diamine unit and a
dicarboxylic acid unit, (B) an aromatic secondary amine

compound, and (C) an organic sulfur based compound, each of



<Pol yam de resin conposition> The pol yam de resin conposition
of the present invention contains (A) a polyanm de conposed of a
diam ne unit and a dicarboxylic acid unit, (B) an aromatic secondary
am ne conpound, and (C) an organic sul fur based conpound, each of
which is described later.Incidentally, in the present invention, the
"diamne unit" refers to a constituent unit derived froma raw

materi al gj;aM nesCIRNEMeOf 14 pEyr POl Yidfa G 3Nd | he;j n dicgar boxykd

acid unit" refers to a constltuent unit deriv g fron1a raM/naterlgﬁ

di car box}ﬂ_lﬂxfcérlac(i'oqi Oftﬁ%}e‘&oélr&/ qﬁll ’OOJ_JE%‘J rs to, a %é%%@rﬁ@it

di ami ne conponeént ‘whi IS use for the polyamde (

cont al il 06 10% DY L ORl-er 0f HIOLE., 1002, RE 6L SLARloX 80% by ol ey o1t e

and especla y pre by "nd ghor paraxy anlhe.
When t he di contains_70% e or E
par axyly FEsbaran %Jeg?f}ﬂ%xwewmfguﬁ& " PEGRTR F BeCBUPEERS st or
vari ous plications as the m. de resin conpqsjtion which
exhi bi t s WG Sef FPRG pRY mat&ﬁ&aﬁ GheerhyRr et § Aty ahdhRpehysside.
excel lent in heat resistance, chem cal resistance, and the like. The
case where the [@8d@dntration of paraxylyl enediamine in the raw
mat eri al di am ne conponent is |ess than 70% by nole is not preferable
because the hedher ay ftadhifid andiepéneheeniranteresingcants Fowetksl.
[ 0013] As the raw material diam ne conponent other than
par axyl ypedgdirdsiene(At hist eorancoet exemmpdi 7 Pedbal imphat iax dicard nesoszich
as 1, 4- but anedi am ne, 1, 6-hexanedi am ne, 1, 8-octanedi am ne,
1, 10- dec amedicarmbig, 803 112y dudec amendag) regyd especially preferably 90%
2-met hyl - 1, 5- pent anedi am ne,
by mole or more of paraxylylenediamine. When the diamine
component contains 70% by mole or more of paraxylylenediamine,
the resulting polyamide can be suitably used for variocus
applications as the polyamide resin composition which exhibits
high melting point and high crystailinity and which is
excellent in heat resistance, chemical resistance, and the
like. The case where the concentration of paraxylylenediamine
in the raw material diamine component is less than 70% by mole
is not preferable because the heat resistance and the chemical
resistance are lowered.
[0013]
As the raw material diamine component other than
paraxylyienediamine, there can be exemplified aliphatic
diamines such as 1,4-butanediamine, 1, 6—-hexanediamine,

1,8-octanediamine, 1, 1l0-decanediamine, 1,12-dodecanediamine,

2-methyl-1, 5-pentanediamine,



2,2,4-trinethyl-1, 6- hexanedi am ne, 2,4, 4-trinethyl-1, 6-hexanedi am ne,
2-nmet hyl - 1, 8- oct anedi am ne, 5-nethyl -1, 9- nonanedi am ne, and thelike;
alicyclicdi am nessuchas 1, 3-bi s(am nonet hyl ) cycl ohexane,

1, 4- bi s(am nonet hyl ) cycl ohexane, cycl ohexanedi ani ne,

met hyl cycl ohexanedi am ne, isophoronedi am ne, and the |ike; aromatic
al i phatic di am nes such as netaxylyl enedi am ne and the like; or

m xt ures 4 hergqf 'rﬁ'@é’}ﬁyle—rl dtn & et be construed that the
N t ereto.gﬁa?

present invention 1s Iinmit'ed 014] The raw materi al

di car boxy i _g!g gqqggqru whi | S for the polyamde (A) is
one cont 36/12:’n4lc’n48 oeby rmlele’ 60%%%}15&1%&%9%? ef erably 80% by nole or

nore, and, especi.al.ly, pr fera(ﬁijl .90%3{ th/ or pore of a.linear
o phat 1 @ APy B S E R R 1 Poea rd e S AP BOR O cpwahd
t he di carhoxylic acjid conponent caontains 70% by nole or nore of a
i near alfiPnatic GESFboxyl it STt Havi ng FFORIRED 18 c&HE0h at onds
the resulting pol yam de can be suitably used for various applications
as the pdinamidel FEAFEIIGHTIGISHAGT exhibits fluidity at the
time of nmelt processing, high crystallinity and | ow coefficient of
wat er absorfptiicn SR AR Y IS Yodd19 @i i n heat ¢¥slehenzecdizmhieal
resi stance, nolding processability, and dinensional stability. The
case wheretiyd cosHedetaats g e hel § dmeerorsdipiwiticc ditdripoxylike:
acid having from®6 to 18 carbon atons in the raw materi al
di car boxyromaddiad addmperteist diigmliess thah Z8%byaxplelésedbamine and
pref erabl e because the heat resistance, the chem cal resistance, and
‘t he nol dithg pridecessabi hityuaee Lbeeered. However, it should not be
construed that the present invention is limited thereto.

[G014]

The raw material dicarboxylic acid component which is
used for the polyamide (A) is one containing 70% by mole or
more, more preferably 80% by mole or more, and especially
preferably 90% by mole or more of a linear aliphatic
dicarboxylic acid having from 6 to 18 carbon atoms. When the
dicarboxylic acid component contains 70% by mcle or more of
a linear aliphatic dicarboxylic acid having from 6 to 18 carbon
atoms, the resulting polyamide can be suitably used for various
applications as the polyamide resin composition which exhibits
fluidity at the time of melt processing, high crystailinity
and low coefficient of water absorption and which is excellent
in heat resistance, chemical resistance, molding

processability, and dimensional stability. The case where the

concentration of the linear aliphatic dicarboxylic acid having



[ 0015] As the linear aliphatic dicarboxylic acid having from®6
to 18 carbon atons, there can be exenplified adipic acid, pinelic
acid, suberic acid, azelaic acid, sebacic acid, undecane diacid,
dodecane di acid, tridecane diacid, tetradecane diacid, pentadecane

di aci d, hexadecane di acid, and so on. Above all, azelaic acid,
sebaci c acid, undecane diacid, and dodecane diacid are preferable,

and sebaCfr%na@ltdo @L@dcélfl%ﬁ'ac{:o?r%' dnanss %és}%?éwapa f%rr%falx% fllcna&bg

case of using the linear aliphatic dicarboxylic acid having from®6

18 carbon, ﬁ%&QﬁEe&?Q" Bse Phaf ﬁ@ﬁQ&¢9&ﬂQPE%rnB?tEE??SEEB?Q E%S?%s%e

di am ne a I car oxyllc acid or  lowerin g poin

caused d%‘%t egksééé'gtéﬁ’@e of, teh%hd%n‘i%[a'ioxg lste?x‘%ééj Qs the reaction
system at heStine" o poncon&Ensa 'on“reactton can’ Be prevented ¥ om
occurrin and gg gpchan al physical properties, heat
stabilit &FQ%§ st7drc resul ting pol yanide can be

suppr essed. [00%35 As the raw material dicarboxylic acid other
than the |inear 5ﬂhatic di carboxylic acid having from6 to 18
carbon atons, there can be exenplified malonic acid, succinic acid,
2-met hyl adi pi c&6i dher LABeRYI adiphesdrddioarbaribi iypglatayeng from
acid, 2, 4-di nethyl glutaric acid,

3, 3- di methyjitg L8t aprbasi a£3ms. dEbekgl saachai eaenplified adipic acid,

1, 3- cycl opent anedi car boxyl i caci d,
pimelic acid, suberic acid, &azelaic acid, sebacic acid,

undecane diacid, dodecane diacid, tridecane diacid,
tetradecane diacid, pentadecane diacid, hexadecane diacid,
and so on. Above all, azelaic acid, sebacic acid, undecane
diacid, and dodecane diacid are preferable, and sebacic acid
and azelaic acid are especially preferable. In the case of
using the linear aliphatic dicarboxylic acid having from 6 to
18 carbon atoms, collapse of a reaction molar ratioc between
the diamine and the dicarboxylic acid or lowering of melting
point to be caused due to distiilation of the dicarboxylic acid
out the reaction system at the time of polycondensation
reaction can be prevented from occurring, and lowering of
mechanical physical properties, heat stability or heat
resistance of the resulting polyamide can be suppressed.

[0016]

As the raw material dicarboxylic acid other than the
linear aliphatic dicarboxylic acid having from 6 to 18 carbon

atoms, there can be exemplified malonic acid, succinic acid,

10



1, 3- cycl ohexanedi car boxyl i caci d,

1, 4- cycl ohexanedi car boxyl i caci d, i sopht hal i caci d,

t er epht hal i caci d, 2, 6- napht hal enedi car boxyl i caci d,

1, 5- napht hal enedi car boxyl i caci d, 1, 4- napht hal enedi carboxylic acid,
and 2, 7- napht hal enedi car boxylic acid; or m xtures thereof. However,
it should not be construed that the present inventionis limted

thereto. JOQLkH1adipic Besidegc-ihe foregqingAirRNNE fHemponent jang,
di carboxylic acid conmponent, |actans such as c-caprolactam

| aur ol actam_and 41e 41l ke rand aldiphati 6 anyRReanbeyylic agi ds,sugh
, , and the’TT T

as anmi nocdproli c aci am noundecanoi'c aci e can also be

used as tf —ch_gnoe{t%gplg]élg% .9 CO{%&'}?M of 1he D {J‘?‘éﬂcdc?ix{fé wLpl g,

t he rangé€ ihere s of € present” i nvention are not

hi ndered., [0018 . the ti of pol ycondensation of the
poIyanidé’éAfﬁ%%QHﬁyﬁﬁQ§§ﬁﬁaéaﬂﬁ£§i%wn a small anount of a 2¢td
nmonof unct.i gnal conpound having reactivity with a termnal am no group
or carboiy%'§ﬁ6ﬁﬁﬂg?‘ W PERYde Sray be added as a nolecularac£h'

1, 4-cyclohexanedicarboxylic acid, isophthalic acid,
terephthalic acid, 2, 6-naphthalenedicarboxylic acid,
1, 5-naphthalenedicarboxylic acid,
1,4-naphthalenedicarboxylic acid, and
2, 7-naphthalenedicarboxylic acid; or mixtures thereof.
However, it should not be construed that the present invention
is limited thereto.

[0017]

Besides the foregoing diamine component and
dicarboxylic acid component, lactams such as eg-caprolactam,
laurcolactam, and the like; and aliphatic aminocarboxylic acids
such as aminocaproic acid, aminoundecanoic acid, and the like
can also be used as the copolymerization component of the
polyamide (A) within the range where the effects of the present
invention are not hindered.

[0018]

At the time of polycondensation of the polyamide (A) in
the present invention, a small amount of a monofunctional
compound having reactivity with a terminal amino group or

carboxyl group of the polyamide may be added as a molecular

11



wei ght nodifier. As the conpound which can be used, there can be
exenplified aliphatic nonocarboxylic acids such as acetic acid,
propionic acid, butyric acid, valeric acid, caproic acid, caprylic
acid, lauric acid, tridecylic acid, nyristic acid, palmtic acid,
stearic acid, pivalic acid, and the |ike; aromatic nonocarboxylic
aci ds such as benzoic acid, toluic acid, naphthal enecarboxylic acid,

and the ljkemakbphat e MA9aMNessHGHqash PU W28 5 ltfsgi R€can
i soanyl am ne, hexyl am ne, heptyl am ne, octylam ne, and the |ﬁé;

aromati ¢ ie_&'%gn&;iﬁ_f'l%'aoéﬂ?ﬁﬁt%lﬂ%orﬁ%ﬁ%%ﬁ!ﬁz?{% S’};ﬁcoiﬁts*&@hbggzé(é@ﬂé‘a

and the I't ke m xt ur es er eof’. u not

construed t.hat the. ent. in tion is lim .thereto. [0019
ot he oase St PheBHBER sl ot br TSt TaETrrGton FaoRrne F i
pol ycondensati.an of .t he _polyam de (A) iin the,present invention
t hough itcéps‘%}ilﬁszlagldge lﬁ'?fﬁéﬁt a&&ﬁreﬁragﬁsxﬁ%ﬁgaﬁb h THel7ehct F9i ey
or boiling_paint of the nolecular weight nodifier to be used, a
reaction P%dw%tﬁcorﬁ‘%ﬁ?f t AESPFKE, 3t drs Ris(At1y £roth aBadt el tHx20%
by mass relative to the raw material diam ne and di carboxylic acid.
[0020] 2romatfife RRIFARRREYIAC 3¢ e PrEset PIRENT o ¥dn Brluic
obt ai ned by a known pol yam de synthesis nethod such as (a) .
pol ycondésdat,i creRtha mreerrzastleic (a5ido- aaf| éfesdliike iphakiphatic
pol yneri zation in which polycondensation in a nolten state is
carri ed ownoesisistsai Aughpolyamiude leaniingg aahphembhecul byoamy hnine,
which is then heat treated in a solid phase state; (c) extrusion
pol ymer i satdydmmimenhheptydlydordensayilening, aandl tka il p asoncaric ed
out to obtain a polyam de having a | ow nol ecul ar wei ght, which is
t hen madeltiphlkave achoghinekesutlansweeghtyleniae pohd Eny Sdent 2y ymirsse ng
a kneadi ng extruder; and the |ike. [0021]

and the like; or mixtures thereof. However, it should not be

construed that the present invention is limited thereto.

[0019]

In the case of using the molecular weight modifier at
the time of polycondensation of the polyamide (A) in the present
invention, though its suitable use amount varies depending
upon the reactivity or boiling point of the molecular weight
modifier to be used, a reaction condition, or the like, it is
usually from about 0.1 to 10% by mass relative to the raw
material diamine and dicarboxylic acid.

[0020]

The polyamide (A) in the present invention can be
obtained by a known polyamide synthesis method such as (a)
polycondensation in a molten state; (b) so-called solid phase

polymerization in which polycondensation in a meolten state is

12



Though the pol ycondensation nethod in a nolten state i s not
particularly limted, there can be exenplified a nethod in which an
aqueous solution of a nylon salt nmade of the diam ne conponent and
t he di carboxylic acid conponent is heated under pressure, and the
pol ycondensation is carried out in a nolten state while renoving
wat er and condensed water; and a nethod in which the diam ne

conponent. .5 digf 66t Ly, added, o, s he.di ganboxylic: agid i A ol L e,

state, andét e poPycon ensation I's carried Ogt under at nospher

pressure Qr. i,n. ter- ri . h [ n t.h . Of
i ng. ¢ AEg S T had PR VR IR SE SRR e N P RIS
state and carryi.ng .out the polynerizatipn, the polycondensation is
dvanced RIS Com b 00T gF S e AR T E G RyOemE o SERge o
nol t en di carboxylic acid phase for th ur pose of keeping the .
Feact | on GYErE PAE £ For mAIR YU AR EE 4R SCORY ARG FPhes1ht
reaction tenperature such that it is not |ower_than the nelting

poi nts of'tié £8r Hed dladoari BRVarf ey am aeulppoeptobt in a maheen
pol yam de obtai ned by nelt pol ycondensation is once taken out,

pel | et i z&dadvd yheérd idyd &d se | eqtgRderar ke e ddde€-of nore

i ncreasi ng the degree of polynerization, solid phase pol ynerization
may be carried [@@21]IAs a heating apparatus which is used for drying
or solid phase polynerization, a continuous heat drying apparatus, a
rotary drum tyfécugdat thg rpbaretdsn sat 1ed neftdrodexanplm ]l tent afrbke is
dryer, a conical dryer, a rotary dryer, etc., or a cone type heating
appar at usiceqpiappaduwliatrtl va liotiaey, bkadeci nahheei asédel { hiteeod ,metaided
a Nautor m xer, can be suitably used. However, known nethods and
appar at useswigash ke 8gadouktdrduit el 89 d hyibadkdhemnate.of Ahpadidcinar,
in the case.of carrying out solid phase pol ynerization of the

pol yam deomp@iee tt Bedf & gRIcAG XA HE €8, ot &k tisPRe el e
apparatus is preferably used in view of the facts that the inside of

the system-cane hBganetd GRily-crraledt iandikhat rFheq paly e andensatd pn

is easily advanced in a state where oxygen which causes coloration is

removed. SQ023]hi1e remb@iB?ew£%%!Qﬁﬂ9Q£§ﬁkkﬂﬁx§X%E%%h05n8h§1nethod
pol yam de (A) in the present Invention, a phosphorus atom contal ning
conpound .y, .he ,ad t L Ooxi f - i.ng rati f
t he polyégﬁ gﬁ_&@ ?ggtﬁgj@gf§$f%%ﬁ% t % ggl3@%%%2%@@t?§§é§e§§tﬁgﬁg
and oxygen existi i e. pal nsat,i on sfem anpl es of. the
phosphorg%Cﬁ?%ﬁf@@%fé?%%%djg%n%égﬁ gf% E?’ a%édége#ﬁ% %ﬁbé%qéﬁqﬁﬁ§
earth netal salts.of hypophosphorous acid, alkali nmetal salts of
phosphor € SR Bl S8 R4 IR Ear EROREEAT T6ar 5B pifds pilof i 18 2 2POT
al kali metal salts of rophosphoric acid, alkaline earth nmetal salts
of pyr opﬁ6§ﬁﬁBFilée§cia&%519%§lﬁe-rreF§| L85 £856f AetHHO DS Ciaftide
al kaline earth _netal salts of netaphosphoric acid, and so on. i
Speci fi cAFEFCtiNere thgH I BentliT fedd dal & Mehtiypdphe? pRAt r 96diUm
phosphat e, disodi um hydrogen phosphate, sodi um di hydrogen phosphate,
potassiu@ﬂﬁHéﬁbﬁQﬂ@We@P§@$é§ﬁnﬁﬁ%?QﬂMgéﬁdﬁﬁé§§hQﬂéﬁ5Bgﬁa§§ﬁdmhlle
di hydr ogen phosphat e, magnesi um phosphate, di nagnesi um hydrogen
phosphat eeniragnesisdm didydr@ogéhephbsphiate, coaponantphosphhte molten
di cal ci um hydrogen phosphate, cal ci um di hydrogen phosphate, |ithium
phosphat dicdirboklyilum syt phesephms phatmirgasdptinrak diydy bbenreaction
phosphat e, sodi um pyrophosphat e, potassi um pyrophosphate, nagnesi um
pyrophosphkatemn tal<umwhfpytobhqaptadtegtd iarl ushpybophagptias e;e£0didim
nmet aphosphat e, pot assi um et aphosphate, magnesi um net aphosphat e,

cal ci um gehpphasphat sucANchdd it Bt aphespPhake; tRE Mé Xt UWEDoints

t hereof . However, it should not be construed that the present

inventiopsi spbi Fbiedqdt Berebamib@024L polyamide.

[0022]
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An addition amount of the phosphorus atom contai ni ng conpound whi ch
is added in the pol ycondensation system of the polyamde (A) in the
present invention is preferably from50 to 1,000 ppm nore preferably
from60 to 400 ppm and especially preferably from70 to 300 ppmin
terns of the phosphorus atom concentration in the polyam de (A). Wen
the phosphorus atom concentration is from50 to 1,000 ppm an effect
as the antioxi daj pbiyah\%b%@@éhk@Wh@@@Bfﬂfé%M@é@%é@&s%n&@e
pol yani de resin conpoSition can be prévented fromoccurring. Also, a
gel ati on J6a5t iR Obehine 1Agkyagh AL, fef B FOTRASI LIAN | 513UPPEESSEL,

and deterioration’o e appearance to be caused to inéor porati on

of a foreign tter int I ticle ca prevented from.- .
occurri nfl%p@%si}% ndrE Qngﬁggﬂlﬁg &ge 8%8%8%&%? gj%tlgm§§&zg%lon’ solid
pol ymeri zati on rai}e nodi f%:er in congi nation vg’th he phosphor us, .

at om contAldTihgP RO¥BBERAET hOPh& Pl §EordesEid oRUSyst i of t hgitind
pol yam de (A) in the present invention. In order to prevent

col or at | GPRGFERE pdi detSur PRGt hgoﬁol FEYHEns &4 ors 3 yigin phase
occurring, it is necessary to allow a suffjcient amount of the
phosphor B AMSHRIEGEH @M AgCeBhpBUAlSt eIy I ROPEra tifer 8 FRtarY
concern that gelation of the polyamde is brought, and therefore, for
t he pur ps¥erotyRdjnesttiing apPrand das iced eshcifeprxeapd e, 2 tugbdlesdryer,
preferable to nmake the polynerization rate nodifier to coexist.
Exanpl es aofonheapoliyveri zaticdm mateyewdi €Fer . i orclaudenal ksbe meatalng
hydr oxi des, al kaline earth netal hydroxides, alkali netal acetates,
al kal i ne aggetra tuet abjuapptdtesth andosergnhladlée hiralthal insetal thereof,
hydr oxi des or al kali metal acetates being preferable. Specifically,
as the cadllyreri atton maker podii iter sutiheld vaneecexenpbiwéved, | kidimum
hydr oxi de, sodi.um hydr oxi de, potassi um hydroxi de, rubi di um hydr oxi de,
cesi um hy@rexidde a TR gNSSd thm ek oxhflebe CakebumitydiaX ke ndg t T ot § e
hydr oxi de, barium hydroxide, l|ithium acetate, sodium acet ate,

pot assi urhageiat.e, Thubkadityeuacet atie, t¢RSidiP-Aeat alarymgNasitiholid
acetate, calciumacetate, strontium acetate, and barium acetate; or

m xt ur es ghheteel] yiRWaeR i dif e Fru[ztoyoég%d&nsgﬂmc_{i df@ted Ney0ing

present inventionis limted thereto. n the case of
adding t I i.zaf i jfdser. | .y [
ystom | AER e Rt o e ilo SPBa aF e BReEoRarLd beod
at om cont.ai nj. WQH%’I t o] : | Lon r Lfier. (=

[ anount E‘)L?‘ sryulb%g’t %nce 0 d{%ée]@%o?@%‘gr{dz{gfﬁg%%%tgfn%%%f ir%}rj‘tit/e[mar%aﬁnntbeof
subst ance of tthe ﬁ (o] hoiug,at ocrintf tth%&pho ghor s_at gm cont ai ni |
compoundFT"§ “pFétaranr§ Fron 07 1% 176, PRd 8‘”658?8? 6P§ 17 oMo 2 to
0. 95, and especially preferab from0.3 to,0.8. Wen the foregoin
Tol o5 FatrSePEeRr G 8 TERBE IR 0L S RRP AR O D CSRAT SR o T e 15
effect of the phosphorus atom containing conpound is noderately
suppr ess&@MOYRE t he generation of a gel in the polyanide is reduced.

[0023]

In the pelycondensation system of the polyamide (A} in
the present invention, a phosphorus atom-containing compound
may be added as an antioxidant for preventing colcration of
the polyamide due to the catalyst of the polycondensation
reaction and oxygen existing in the polycondensation system.

Examples of the phosphorus atom-containing compound to be

14



[ 0027] Though there are several indexes for the degree of

pol yneri zation of polyam de resin, a relative viscosity is

general ly enployed. The relative viscosity of the polyamde (A) in
the present invention is preferably from1.8 to 4.2, nore preferably
from1l.9 to 3.5, and especially preferably from2.0 to 3.0. Wen the
relative viscosity of the polyamde (A) is from1.8 to 4.2, fluidity

of the mdLny H%'c)i%ed%l@é)lﬁ%cféﬁ%%hshé%ﬁ SQ§E§r69rﬁ§f}b§§h8£pf‘18§0us
appearance of a nolded article can be prevented fromoccurring, and

mol di ng l%rcci%es% 1ﬁa%el%%ﬁ,”%‘3§t%t ak! Sho% Bb??@t Qghé{ &fﬁai%ﬁ?téé(fth

Vi scosity as re erred to hereinis arat

gfazu[)g?ygeﬁrtl (Zilgcl n &go nfagz?p% 0 suﬁ u\ré:cg(&gm g{t %(ft%lstslgnelt?’t O%fg

96% sul furl c id.itself as. .reasur e and | Xpr e
accor di ng WETRE NS g buat Foktd Frel ekl Pty g
[ 0028] The polyam d n the nvention has a nu er
aver age mremoa%rpfweﬁlgfh%%ﬁm Ve renete Doy ek Momruatedric cel

chr omat ogr.aphy (GPO 1r%ref erably rangi ng from 10 000 to 50, 000, and
especi al A} k5rléfér 88Ky NFehe L £ 00 P% BBt ABHOSHReRI MR G made £8 ¢ |
within the range of from 10,000 to 50,000, in the case of being
formed i §P6CA imsieddd -aF hpEp&an he ereahaki kiad §ﬁﬁ€ﬁ§fﬂﬁ1m@h%%p%%%4 e,
and an appropriate nelt viscosity at which processability al so
becones fsaddiabl eHosehatise stdirdpbium  dfydstiaabi Ivhgspleatr oughrdium
Al so, a degree of dispersion (weight average nol ecul ar wei ght/ nunber
aver age diblyelcwioan weihgsph=ie, Vh)odtsagariefrer gbtospiet avor ediaine $s Dym
and especially preferably not nore than 3.5. Wen the degree of

di sper si aydreageat pinosehd ban pot@,s sfitum @it ydosgest ahbkichy tef, meditesium
viscosity at the tinme of nelting increases, and processability of

mel t kneatiorghateyel tdimhghagiteconpaidfaar abbrosAhate, t oUGHESS] ks
favorabl e, and various physical properties such as resistance to

wat er abs@ahptiredencpabkpabteestalanaR, pRBSpRLEas, agi &8l £ Bgh H@ESyen
becone favorable.
phosphate, calcium dihydrogen phosphate, lithium phosphate,
dilithium hydrogen phosphate, lithium dihydrogen phosphate,
sodium pyrophosphate, potassium pyrophosphate, magnesium
pyrophosphate, calcium pyrophosphate, lithium pyrophosphate,
sodium metaphosphate, potassium metaphosphate, magnesium
metaphosphate, calcium metaphosphate, and lithium
metaphosphate; or mixtures thereof. However, it should not
be construed that the present invention is limited thereto.
[0024]
An addition amcount of the phosphorus atom-containing
compound which is added in the polycondensation system of the

polyamide (A} in the present invention is preferably from 50

to 1,000 ppm, more preferably from 60 to 400 ppm, and especially
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[ 0029] The pol yam de resin conposition of the present

i nvention contains an aromati c secondary am ne conpound (B) as a
constituent conponent other than the polyamde (A). Anbng aronatic
secondary am ne conpounds, those having a di phenyl am ne skel et on,

t hose havi ng a phenyl napht hyl am ne skel eton, and those having a

di napht hyl am ne skel eton are preferable. Specifically, there can be

exenpl i figd rnheny) ArcRapbtfy I AT Re0ehY: ahrgdi PherybABLER
4, 4" -bi s(gﬁ(éa di net hyI benzyl ) di phe%;g})mam ne, bRBLPRorus aton

t ol o
ﬁ &P gﬁﬂg%##% gnégéﬁﬂ§5§#?%%P?A When the phosphorus atom

N, N - dl ph%ry engdi:ani n
N- phenyl |§%ﬁ%§p% pP%hg%y eﬁaeodlté?n néOOO ppm, an effect as the

N- phenyl - N' di,neth iamn

N bhenyl lé%‘%?@ﬂ?a& ﬁ%@fﬂo%’ey&z%aﬁ&éﬁ fo) i s,
2,2'-di nap .1, 2' - di napht hyl am ne,

T T d e Res g CanapBe Bl T Raaeated FrORRGFAERRY be
construed that the_.invention is linmted thereto.

Ot hese, 4 @Obes?%tl%taPﬂe?W%?ﬁﬁ§ &hﬁn@ﬁ}ﬁfﬁlﬁ‘@ resin composition

N, N - di - 2- napht hyl - p- phenyl enedi am ne, and
N, W di phéﬁyﬂ@ﬁﬁ%ﬁ?@e ‘é@ﬁ%@l%?@tb%%@dﬁ B¢ popeafranasl o PpopReged

due to incorporation of a foreign matter into a molded article
can be prevented from occurring.

[0025]

Also, it is preferable to add a polymerization rate
modifier in combination with the phosphorus atom-containing
compound in the polycondensation system of the polyamide {A)
in the present invention. 1In order to prevent coloration of
the polyamide during the polycondensation from occurring, it
is necessary to allow a sufficient amount of the phosphorus
atom-containing compound to exist. However, there is a
concern that gelation of the polyamide is brought, and
therefore, for the purpose of adjusting an amidation reaction
rate, it is alsc preferable to make the polymerization rate
modifier to coexist. Examples of the polymerization rate
modifier include alkali metal hydroxides, alkaline earth metal
hydroxides, alkali metal acetates, alkaline earth metal
acetates, and so on, with alkali metal hydroxides or alkali

metal acetates being preferable. Specifically, as the

le



A bl endi ng anount of such an aromatic secondary am ne conpound (B) is
preferably from0.05 to 5 parts by nmass, nore preferably fromO0.1 to

2.0 parts by nmass, and especially preferably fromO0.2 to 1.0 part by

mass based on 100 parts by mass of the polyam de (A). Wen the

bl endi ng amount is fromO0.05 to 5 parts by mass, a sufficient effect

for heat aging resistance is obtainable, and surface defect of a

nol ded arddiGine tio S8 Gaused dbailrackl eedbra apbockbgpsuriager ofnihg
nol ded article, lowering of surface hardness, and the like can be

prevent eq, fJ-QRQEEUrdddiim [188x i de, QQE%fEﬁY@Wﬂfgkf&§'nrubldlum
conposi tion of the present invention contalns an organlc 'sul fur based

co ound c e en

Angﬁg org |c sﬂ%ﬂj %é%ﬁ H%ﬁﬁggggg Ena%capto eﬁgblnldazd ?%%ﬁ&é )
Compamod GRS T LRl SRR e ) B
Speci fi cal t here .can be exenp r capt obenzoi m dazol e
zpnercapta&%eﬁﬁrbaﬂgwcfﬂa%eoﬁxt ook B8 B Tas o e EAPLEBERo o A6%1
di lauryl-3, 3" -thi odi propi onat e, ristyl-3, 3 -thIOdIEFOpIOHate

di st ear yfesslém ?‘H?B@i?ﬁr &E%‘r‘?aetlémb@ﬁméﬁé?:?t Hrg totum aceta strontium

tetraki s(3- Iaurylthlogroplonate anet al sal t of
di et hyl didFitéd&rbamice éF&uQnéﬁéFééﬁvoPrdmﬁﬁFVFEFtHh@éé?ﬁan1%%ﬂﬁYPrr

it should not be construed that the present invention is limited
thereto.

[0026]

In the caée of adding the polymerizaticon rate modifier
in the polycondensation system, amolar ratio of the phosphorus
atom of the phosphorus atom-containing compound and the
polymerization rate modifier (= [amocunt cof substance of the
polymerization rate modifier]/[amount of substance of the
phosphorus atom of the phosphorus atom-containing compound])
is preferably from 0.1 to 1.0, more preferably from 0.2 to 0.95,
and especially preferably from 0.3 to 0.8. When the foregoing
molar ratio is from 0.1 to 1.0, an amidation reaction promoting
effect of the phosphorus atom-containing compound is
moderately suppressed, and the generation of a gel in the
polyamide is reduced.

[0027]

Though there are several indexes for the degree of

polymerization of polyamide resin, a relative viscosity is
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1, 3- bi s(di met hyl am nopropyl)-2-thiourea,and tributylthiourea; or
m xtures thereof. However, it should not be construed that the
present invention is limted thereto.

O t hese, 2- mer capt obenzoi m dazol e, 2-nercapt onet hyl benzi m dazol e,
di myristyl-3, 3" -thiodi propi onate,

di stearyl- 3, 3' -t hi odi propi onat e, andpent aeryt hri tol

tetrakis( 'déBHDd§|@ﬂ§y' lonatg) aFepref L apl &AMy of the ?olyamide
pentaerythritoltetraki s(3-1aurylthi opropionate)is ‘especially

f bl Q0 : F h of ganj fur
pref erabl @, L (%ge _presentAﬁk,%ﬁ@'flggmagf)ggg;g}gﬁggr F28p0198TLE pubfu

based conpou is preferably mass,

no
From 0 275 186 bt ebBy SRl L adee? o 1ot Sope EERFEyRultsPofny 00
st a it P Ane- TGt Tar EREAC R8I L vett of a7 s0RY Arnn) &)
and surf%%efggrlaq_c.% 1(:)3; 4a. 2r,mlffggdity of themolten polyamide (A) becomes
stable, deterioration of the appearance of a molded article
can be prevented from occurring, and molding processing can
be made stable. Incidentally, the relative viscosity as
referred to herein is a ratio of a drop time (t) as measured
at 25°C with a Cannon-Fenske viscometer after dissolving 1 g
of a polyamide in iOO ml of 96% sulfuric acid and a drop time
(t0) of 96% sulfuric acid itself as similarly measured and is
expressed according to the following eguation (1)
Relative viscosity = t/t0 (1)

[0028]

The polyamide (A) in the present invention has a number
average molecular weight (Mn) as measured by gel permeation
chromatography (GPC) preferably ranging from 10,000 to 50, 000,
and especially preferably from 14,000 tc 30,000. When Mn is
made to fall within the range of from 10,000 to 50,000, in the
case of being formed into a molded article, the mechanical
strength becomes stable, and an appropriate melt viscosity at
which processability also becomes favorable from the

standpeoint of moldability is brought. Also, a degree of

dispersion (weight average molecular weight/number average
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article to be caused due to bl eeding onto the surface of the nol ded
article, lowering of surface hardness, and the |ike can be prevented
fromoccurring. [0033] To the pol yam de resin conposition of
the present invention, additives such as a natting agent, a heat
resistant stabilizer, a weather resistant stabilizer, an ultraviolet
ray absorber, a nucleating agent, a plasticizer a flame retarder, an

ant i st at lntolaegmar Reagher 2l ¥ent Cfraelﬁelo%tfﬂeeep&%@g'oveanand

the like; |norgan| fillers suc ays,” e.g., a layere

silicate, gty A e fé a%l %tt R Li ke ?ﬁaﬁ‘ 2l Sqe %ﬂ@egeéﬁﬁség'é‘f

t he range ere t the present invention are no
hi nder ed. , .However g@g%bre eiqen%ﬁru d that th |n%$n%%qﬂ3

it
limted fhlaﬁrsughésvarlous na 8fiay dan lt%

Al so, a heat resist sin ended in the po mde re
Conpos 1 O 615 TtHos pr gL M B RERG TS LHT AP ATES ¢ SRR Lo S TheL LY
effects of_ the present i nvention are not hjindered. As exanpl es of
such a h&dft MM StfRdI G of It‘?tje? e bl B E?%%?Fff%ﬁoﬁéﬁfﬁhen%ﬁr%%e
et her, pol yphenyl ene sulfide | yether imde, and_the like. [0035]
A pr oductti%tgh?ﬁsf?odSofat’ﬁéalaeﬁyaﬂ'r‘ﬁ‘éiéfar%sq% @Gﬁt’ﬁéﬁatll BHCOBPrEReSpPesent

invention is not particularly limted, and the
as reslstance to water absorptlon, chemical resistance, and

heat aging resistance become favorable.

[0029]

The polyamide resin composition of the present invention
contains an aromatich secondary amine compound (B) as a
constituent component other than the polyamide (A). Among
arcmatic secondary amine compounds, those having a
diphenylamine skeleton, those having a phenylnaphthylamine
skeleton, and those having a dinaphthylamine skeleton are
preferable. Specifically, there «can be exemplified
phenyl-l1-naphthylamine, octylated diphenylamine,
4,4’ -bis{a,oa-dimethylbenzyl)diphenylamine,

p- (p-toluenesulfonylamido)diphenylamine,

N, N’ -di-Z2-naphthyl-p-phenylenediamine,
-diphenyl-p-phenylenediamine,

N-phenyl-N’-isopropyl-p-phenylenediamine,

N-phenyl-N’- (1, 3-dimethylbutyl}-p-phenylenediamine,

N-phenyl~-N’ - (3-methacryloyloxy-2-hydroxypropyl}-p-phenylen

ediamine, 2,2"-dinaphthylamine, 1,2’-dinaphthylamine, and
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pol yam de resin conposition of the present invention can be obtai ned
by nelt kneading the polyam de (A), the aromatic secondary am ne (B)
the organic sul fur based conmpound (C), and if desired, other
additives, a resin and a reinforcing material by using a known
apparatus such as an extruder, a kneader, and the |ike. For exanple,
there can be exenplified a met hod in which the pol yam de (A) and

mat eri al s ot:hey; At 1B A dane fhlkenras e thed-ddom a il ¢
hopper of a tw n- screw extruder, and the inorganic filler is fed from

a separ atg, 4 efah+ ok ta&%s%mggf tBQ@ & &H@@aubﬁe{ﬂpighg%%dtﬂgfék& of

the materials. [0036] <Mol ded article> artic

conpri si t he .pol yam de fesjn co OSI i on,_of ent in entlon
can be p?%huce&ﬂbfyd knom% %pr et hod- E%%%b%pzfifgﬁ?P%% Th?%g
bl ow nol Xty usi din sian ol ding, stretching
vacuum Wé)ﬁ (@k{gngCle Zr %ncqnqkéj enyglor%[) (jr?a&blr} “esi n conposi tion of 2tRe
pr esent n be 0 not only a nold artl
englneerﬁgésp I 4ﬁ%ﬂﬁﬂ? 4<% eFP?ﬁfagggh%E? e%?ﬁi?ioM/
container, a flber a tube, and the like, and can be suitably used
for industrlal @Q@@rlals commercial materials, household goods, and
the |ike. Exanples [0037 The present invention i s hereunder
descri bed in ndr &188CaINNE BYor8ftePénEBChoaRhal ERARPF e A THYPARBES ve
Exanpl es, but it should not be construed that the present invention
is |inite&@mpeunse (Bxahplrseferah bedfizan §. 05nt o he perdsehy BRafplesre

various neasurenents were carried out in the follow ng nethods. (1)
Rel at i ve priefeasittly ofrqol §ahi de: 2.0 parts by mass, and especlally

preferably from 0.2 to 1.0 part by mass based on 100 parts by
mass of the polyamide (Af. When the blending amount is from
0.05 to 5 parts by mass, a sufficient effect for heat aging
resistance 1s obtainable, and surface defect of a molded
article to be caused due to bleeding ontoc the surface of the
molded article, lowering of surface hardness, and the like can
be prevented from occurring.

[0031]

The polyamide resin composition of the present invention
contains an organic sulfur based compound (C) as a constituent
component other than the polyamide (A). Among organic sulfur
based compounds, mercaptobenzoimidazole based compounds,
dithiocarbamic acid based compounds, thiourea based compounds,
and organic thio acid based compounds are preferable.
Specifically, there can be exemplified

2-mercaptobenzoimidazole, 2-mercaptomethylbenzimidazole, a

20



1 g of a polyam de was precisely weighed and dissolved in 100 nL of
96% sul furic acid with stirring at from20 to 30C. After being
conpletely dissolved, 5 m of the solution was rapidly taken into a
Cannon- Fenske visconeter and allowed to stand in a thernostat at 25C
for 10 mnutes, and a drop tine (t) was then nmeasured. Al so, a drop
time (t0) of 96% sulfuric acid itself was simlarly neasured. A

relativepdggosity wagqqal cul atedofromt angd 4 ag606dtRgihoatbe1e,
foll owi ng equation (1). Relative viscosity =1t/t0(1) (2) Tensile

strengt h of fidyi-3, 37 -tn R RN’ sidength (initial) of a filmwas
measured 1n conformty wth JIS-K-7127. Wth respect to a neasurenent

condi ti Or?iir@eﬁ%eﬁ}-ln%]f', '_q;ﬂoqjipg]r%%gr? &echuck-to-chuck di stance of 50

mm a tensi rate o ram m medsur ement tenperature and

hum dity pof .23 ne %, RH were enpl oyed, respectively:, and Strograph

EL, rranufachsttt?ragaab%’%gychgé)l P &Ly U-'sho, Ltd. wa%g%%ae%lr %Sn%ln of

apparatus. .(3) .Heat -agi ng . .resistance: A fabricated fil m was

oot |t 1 eSEAd Ui STB0C T TR SO G e (14, - PBbSRour S2100  Of
by using a hot, air dryer, and thereafter, a

hours, and 150 hours)
tensile éjﬁre&%é’ﬁﬁij&ﬁj%rﬁal%cwas f&ddr ed i%h thé'Sde manfelt as tHht

in (2) and_conpared with the initial tensile strength. [0038] )
dibutyldithiocarbamic acid,

1,3-bis(dimethylaminopropyl)-2-thiourea, and
tributylithiourea; ormixtures thereof. However, it should not
be construed that the present invention is limited thereto.
Qf these, H 2-mercaptobenzoimidazole,
2-mercaptomethylbenzimidazcle,

dimyristyl-3,3'-thiodipropionate,

distearyl-3, 3’ -thiodipropionate, and pentaerythritol
tetrakis(3-laurylthiopropionate) are preferable, and
pentaerythritol tetrakis(3-laurylthiopropionate) is

especially preferable.

[0032]

A blending amount of such an organic sulfur based
compound (C) is preferably from 0.05 to 5 parts by mass, more
preferably from 0.1 to 2.0 parts by mass, and especially
preferably from 0.2 to 1.0 part by mass based on 100 parts by
mass of the polyamide {A). When the blending amount is from
0.05 to 5 parts by mass, a sufficient effect for heat aging

resistance is obtainable, and surface defect of a molded
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<Synt hesi s Exanple 1> In a reactor having an internal volune
of 50 liters, which was equipped with a stirrer, a dephlegneter, a
condenser, a thernoneter, a dropping device, a nitrogen introducing
pi pe, and a strand die, 8,950 g (44.25 noles) of precisely weighed
sebacic acid, 12.54 g (0.073 nol es) of cal ci um hypophosphite, and

6.45 g (0.073 noles) of sodium acetate were wei ghed and charged (a

ol ar 1 atd:a i1 Lalochbem:-hypeahgsehi 4 & @ikt sadignnaeatakartasc0od) the
After thoroughly purging the inside of the reactor with nitrogen, the

reactor ywas quegsyti-zed Mév&ékﬂ{é LROSAr Q-0 13 M s andnfihe,d enper @51&” e
was increased to 160C while stirring, thereby uniformy nelfing t

sebaci c ngg 44.25 nol es) of
paraxylylenggianlne was adé)ec%j ropwi se with stirring over 170

m nut es. Durlnq bgl interval, an internal tenperature of the reactor
was conti nuously |n reased to 281C. In the dropw se addition step,
the pressure w& ntroIIed t% 0.5 MPa, and fo%ned ma% renye ed
out of the sys YhY 0 &G YR OFe pht e COFPRSE SERE ¢ d%ﬁ?erprﬁﬁen
tenperatuyre of .the dephl egneter was contraqlled within the range of
from 145 Wefiﬁéan?gg}t& APt DASHT M P arse af’dBFF‘Fo"rP%]rSta“t
paraxyl yl enedi_.am ne, the pressure was decreased at a rate of 0.4

MPa/ h, aRdaPhd 15P&ssd W@a&%ﬁp}é%ﬁ%%t%t strbdgheeie Pt 8dsGrE1oEr BIY
mnutes. During this interval, the internal tenperature increased to
299C. ThEPSRTPEL, 3 MECHeEdditea AR decPeASEUCAECH, rtaf daBp TR pDxder,
MPa/ m n, and the pressure dropped to 0.08 MPa over 20 m nutes.
Thereaft@ﬁ,QﬂﬁiﬁﬁﬁkiQOﬁgﬂaérc@mﬁQﬁRﬁﬁtﬁOm.DBGNF@tQﬁ@iI&aQQﬁQﬁkpmf
the stirrer reached a prescribed value. A reaction tine at 0.08 MPa
was 10 nometvesitiVker eafltterg ltike ;i nsi deconfarhe Shistearn washpaesslayzed
with nitrogen, and a polynmer was taken.out fromthe strand die and
pelletizedgto ahtayerabeltl it2teg etcPoliyamd el ler#) reeldatheel vksoosity
of Polyam de 1 was found to be 2.47. [0039] <Exanple 1> 100
parts byangssbofadieidyantdén hddranpgardhdye theSedfects of the present

N, N - di - 2- napht hy1- p- phenyl enedi am ne (a trade nanme: Nocrac Wite,
manuf act ureenly oQUCchie Shiohkonh Ghesteal | nduadvdgl ©Oo. .sHdud.d , nand Kk 2
part by mass of pentaerythritol tetrakis(3-1aurylthiopropionate) (a

trade napgBnhs8¥Okbl 2BAt THhd i fRIHH Gt ured 1 BY tSuM hepRr EhemgalaAdus
Ltd.) were fed into a proxi nmal hopper of a tw n- screw ext ruder

equi pped withigq - Eggebgeﬁgxggabo Plast M1, manufactured by Toyo
Sei ki Sei saku-sho, Ltd.) at a rate of 1 kg/h Subsequently, the

resul ting n1xt$ g 3yas extruded at a cylinder tenperature of from 280
to 300C and a re'tenperature of 300C and at a rotation rate of

screw of 40 rp d taH n.up I|n roII t er at ur,e of, 5 and
at a take-up ra QQ bf 2. réé %ﬁgby gaBrl tﬁ%% % %n ﬁghaV|nge

t hi ck f 70 Sub tl the fil bj .ect
anneal | nOLYBEE nmfesi’ni%%&g%ﬂaﬂa R PR 4y Ehdn

evaluatiog. An eval uatio res%Jt is %bo%p in Table, 1.
the range where the effects of the present invention are not

hindered. As examples of such a heat resistant resin, there
can be exemplified polyphenylene ether, polyphenylene sulfide,
polyether imide, and the like.

[0035]

A production method of the polyamide resin composition

of the present invention is not particularly limited, and the
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[ 0040] <Exanple 2> A filmwas obtained in the same nanner as
that in Exanple 1, except that the anmobunt of N, N

-di - 2- napht hyl - p- phenyl enedi am ne was changed to 0.4 part by nass,
and the amount of pentaerythritol tetrakis(3-1aurylthiopropionate)
was changed to 0.4 part by mass, and then simlarly eval uated. An
eval uation result is shown in Table 1. [0041] <Exanple 3> A

filmwas ek ifedihe AP STRARYN oFS thBabrkBeEXamenti o8XE8R be
t hat thepﬂlﬁiH - 2- napht hyl - p- phenylenedlan?ne was changed to 4, 4

-bi's (a, whar@;éaylgﬁ%aia QhQQQEMJ;a%@e ploA yhade “@ﬂe NOCT REofl: 1 c

manuf actured by CQu

o1 R P @63 LAk 8RERSH! Lub 2ushBY0ehNedABbEnd  (c

and 1f desired, other additives, a resin and a reinforcing
material by using a known apparatus such as an extruder, a
kneader, and the like. For example, there can be exemplified
a methed in which the polyamide (A} and materials other than
an inorganic filler are fed from a proximal hopper of a
twin-screw extruder, and the inorganic filler is fed from a
separate feeder on the way of the extruder, thereby kneading
all of the materials.

[0036]
<Molded article>

The molded article comprising the polyamide resin
composition of the present invention can be produced by a known
molding method such as injection molding, blow molding,
extrusion molding, compression molding, stretching, vacuum
molding, and the like. The polyamide resin composition of the
present invention can be molded into not only a molded article
as an engineering plastic but also a form such as a film, a
sheet, a hollow container, a fiber, a tube, and the like, and
can be suitably used for industrial materials, commercial

materials, household goods, and the like.

Examplies
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<Exampl e 4> A filmwas obtained in the same nmanner as that in
Exanpl e 1, exceptthatthepentaerythritol

tetraki s(3-1aurylthiopropi onate) was changed to

di nyristyl-3,3" -thiodipropionate (a trade name: Sumlizer TPM

manuf actured by Sumitono Chemi cal Co., Ltd.), and then simlarly
eval uated. An evaluation result is shown in Table 1. [0043] <Exanple
5> A filmows obtained in the same manner as that in Exanple
1, exceptthatthepentaerythritol tetrakis(3-1aurylthiopropionate) was

changed to 2- mefntapl,Qhensoi fﬂé&ﬁ%&&h(f&tﬁéﬂ§uﬂﬁQP éQEEibé&rlﬁE%ore

manuf actured by Sum tono Chem cal Co., Ltd.), and then simlarl

eval uat edhe iy P13 HBELABNLESH knbSm2hRUReL rlebl ?nparam%%xéﬁgfg@' e

but it should not be construed that the present inventiocon is
limited to the Examples. Incidentally, 1in the present
Examples, various measurements were carried out in the
following methods.

(1) Relative viscosity of polyamide:

1 g of a peclyamide was precisely weighed and dissolved
in 100 mL of 96% sulfuric acid with stirring at from 20 to 30°C.
After being completely dissolwved, 5.ml of the solution was
rapidly taken into a Cannon-Fenske viscometer and allowed to
stand in a thermostat at 25°C for 10 minutes, and a drop time
(t) was then measured. Also, a drop time (t0) of 96% sulfuric
acid itself was similarly measured. A relative viscosity was
calculated from t and t0 according to the following equation
(1).

Relative viscosity = t/t0 (1)
(2) Tensile strength of film:

A tensile strength (initial) of a film was measured in
conformity with JIS-K-7127. With respect to a measurement
condition, a specimen width of 10 mm, a chuck-to-chuck distance
of 50 mm, a tensile rate of 50 mm/min, and measurement
temperature and humidity of 23°C and 50% RH were employed,

respectively; and Strograph EL, manufactured by Toyo Seiki

24



A filmwas obtained in the sanme manner as that in Exanple 1, except
that the anmount of N, N -di-2-naphthyl-p-phenyl enedi am ne was changed
to 0.2 part by mass, and the anount of pentaerythritol

tetraki s(3-1aurylthiopropionate) was changed to 3.0 parts by nass,
and then simlarly evaluated. An evaluation result is shown in Table
1. [0045] <Exanple 7> A filmwas obtained in the sane manner

as that 'Sbl@m%o 1,11excepts thalg the AMiddaQfcu
N, N - di - 2- napht hyl - p phenyl enedi am ne was changed to 3.0 parts by

mess, and $)he Ao Rentaerytdw i tol
tetrakis%éjlauryl#ﬁ%éﬁ%opionate) was changed to O. 2 part by mass, and

then simlarly |.uat ed An e aluatlo r | t i e 1.

[ 0046] <C0npar§}|€%b %%% e f>\i as e?ll#ﬂ %néé% % t1e same
nanner a

NN IR bherdi Eneat G 2 0 i 30 Poves)

t et raki s(3- Iaury |onate re not. added, and.then sim aH
evaluate&' th ?%%51t29 fite s TaBIEeTSl&e Sefength of

the film was measured in the same manner as that in (2} and
compared with the initial tensile strength.

[0038]
<Synthesis Example 1>

In a reactor having an internal volume of 50 liters, which
was equipped with a stirrer, a dephlegméter, a condenser, a
thermometer, a dropping device, a nitrogen introducing pipe,
and a strand die, 8,950 g (44.25 moles) of precisely weighed
sepacic acid, 12.54 g (0.073 moles) of calcium hypophosphite,
and 6.45 g (0.073 moles) of sodium acetate were weighed and
charged (a meolar ratio of calcium hypophosphite and sodium
acetate was 0.5). After thoroughly purging the inside of the
reactor with nitrogen, the reactor was pressurized with
nitrogen to 0.3 MPa, and the temperature was increased to 160°C
while stirring, thereby uniformly melting the sebacic acid.
Subsequently, 6,026 g (44.25moles) of paraxyiylenediamine was
added dropwise with stirring over 170 minutes. During this
interval, an internal temperature of the reactor was
continuously increased to 281°C. In the dropwise addition step,

the pressure was controlled to 0.5 MPa, and formed water was
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[ 0047] <Conparative Exanple 2> A filmwas obtained in the sane
manner as that in Exanple 1, except that pentaerythritol

tetraki s(3-1aurylthiopropi onate) was not added, and then simlarly
eval uated. An evaluation result is shown in Table 1. [0048]

<Conpar ative Exanple 3> A filmwas obtained in the sanme manner
as that in Exanple 1, except that

N, N - di - Z-hapidhdu-Pheryd eedh am a1er $@sh Nole aglaisiel cghdtsheiind the
simlarly evaluated. An evaluation result is shown in Table 1. [0049]

condenser. A temperature of the dephlegmeter was controlled
within the range of from 145 to 147°C. After completion of
the dropwise addition of paraxylylenediamine, the pressure was
decreased at a rate of 0.4 MPa/h, and the pressure dropped to
an atmospheric pressure over 60 minutes. During this interval,
the internal temperature increased to 299°C. Thereafter, the
pressure was decreased at a rate of 0.002 MPa/min, and the
pressure dropped to 0.08 MPa over 20 minutes. Thereafter, the
reaction was continued at 0.08 MPa until a torque of the stirrer
reached a prescribed value. A reaction tiﬁé at 0.08 MPa was
10 minutes. Thereafter, the inside of the system was
pressurized with nitrogen, and a polymer was taken out from
the strand die and pelletized to obtain about 13 kg of Polyamide
1. A relative viscosity of Polyamide 1 was found to be 2.47.

[0039]
<Example 1>

100 parts by mass of Polyamide 1, 0.2 part by mass of
N,N’-di-Z2-naphthyl-p-phenylenediamine (a trade name: Nocrac
White, manufactured by Ouchi Shinko Chemical Industrial Co.,
Ltd.), and 0.2 part by mass of pentaerythritol
tetrakis(3-laurylthiopropicnate) (a trade name: Sumilizer
TP-D, manufactured by Sumitomo Chemical Co., Ltd.) were fed
into 2 proximal hopper of a twin-screw extruder equipped with

a T-type head (Labo-Plast Mill, manufactured by Toyo Seiki
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<Conpar ative Exanple 4> A filmwas obtained in the same manner
as that in Exanple 1, except that the

N, N - di - 2- napht hyl - p- phenyl enedi am ne was changed to

N, N - hexane-1, 6-di yl bi s[3-(3,5-di-tert-butyl-4-hydroxyphen

yl propi onam de)] (lrganox 1098, manufactured by C ba Japan K K. ), and
then simlarly evaluated. An evaluation result is shown in Table 1.

[0050] <CGenpanalist BExamplie 52 a rate éefil quwas %@éé@%ﬂl@lwetﬁéne
n (6]

manner as that in Exanple 1,exceptthatthepenfaerythrit

tetraki s(3dauid HioRner gnpat ek tWadieenaRdgd L 9inder temperature of
N, W hexane- 1, 6-di'yl bi s[ 3-(3,5-di -tert-butyl-4-hydroxyphen

/Lo oo, e L AL cE YL NEL S A VALY S50
rotation rate of screw of 40 rpm and taken up at a cooling roll
temperature of 50°C and at a take-up rate of 2.5 m/min, thereby
fabricating a £ilm having a thickness of 70 um. Subsequently,
the film was subjected to an annealing treatment at 150°C for
one hour to obtain a film for evaluation. An evaluation result
is shown in Table 1.

[0C40)
<Example 2>

A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 0.4 part
by mass, and the amount of pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to 0.4 part by
mass, and then similarly evaluated. 2n evaluation result is
shown in Table 1.

[C041]
<Example 3>

A film was obtained in the same manner as that in Example
1, except that the N,N’-di-2-naphthyl-p-phenylenediamine was
changed to 4,4’-bis(c,o-dimethylbenzyl)diphenylamine (a
trade name: Nocrac CD, manufactured by Ouchi Shinko Chemical

Industrial Co., Ltd.), and then similarly evaluated. An
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A filmwas obtained in the sanme manner as that in Exanple 1, except
that in Exanple 1, the pentaerythritol

tetraki s(3-1aurylthiopropi onate) was changed to
bis(2,6-di-tert-butyl-4-methyl phenyl)pentaerythritol-di-ph osphite (a
trade nane: Mark PEP-36, manufactured by Adeka Corporation), and then
simlarly evaluated. An evaluation result is showm in Table 1. [0052]

[0053] [MNaifluation reshitlhes adid om anpund of each of the additives
such as the aromatic secondary am ne conmpound (B), the organic sulfur

compound (C), amghghe like is on the basis of 100 parts by mass of
t he pol yam de 1 2) B-1:

N, N -Di - %ﬁngHfgdap-phenylenedlanine

A film was obtained in the same manner as that in Example
1, except that the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
dimyristyl-3,3’-thiodipropionate (a trade name: Sumilizexr TPM,
manufactured by Sumitomo Chemical Co., Ltd.), and then
similarly evaluated. An evaluation result is shown in Table
1.

[0043]
<Example 5>

A film was cbtained in the same manner as that in Example
1, except that the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
2-mercaptobenzoimidazole (a2 trade name: Sumilizer MB,
manufactured by Sumitomo Chemical Co., Ltd.), and then
similarly evaluated. An evaluation result is shown in Table
1.

[0044]
<Example 6>

A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 0.2 part

by mass, and the amount of pentaerythritol
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3) B-2: 4,4'-Bis(a,a-dinethyl benzyl)di phenyl am ne 4) B-3:

N, N - D - 2- napht hyl - p- phenyl enedi am ne 5) 0-1:Pentaerythritol
tetraki s(3-1aurylthiopropionate) 6) C 2:

D nyristyl-3, 3" -thiodi propionate 7) 0-3:

2- Mer capt onet hyl benzi m dazol e 8) D 1:

N, N - Hexane-1, 6-di yl bi s[3-(3,5-di-tert-butyl-4-hydroxyphen
gl) prE ?Ei onaiedi]s (34 ganex ¥ ropiiad Uied BMafhba Hamanm Kakek by
| mass, and then similarly evaluated. A&An evaluation result is
shown in Table 1.
[0045]
<Example 7>
A film was obtained in the same manner as that in Example
1, except that the amount of
N,N’-di-2-naphthyl-p-phenylenediamine was changed to 3.0
parts by mass, and the amount of pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to 0.2 part by
mass, and then similarly evaluated. An evaluation résult is
shown in Table 1.
[0046]
<Comparative Example 1>
A film was obtained in the same manner as that in Example
1, except that N,N’-di-Z-naphthyl-p-phenylenediamine and
pentaerythritol tetrakis(3-laurylthiopropionate) were not
added, and then similarly evaluated. An evaluation result is
shown in Table 1.
[(0047]
<Comparative Example 2Z>
A film was obtained in the same manner as that in Example
1, except that pentaerythritol

tetrakis(3-laurylthiopropionate) was not added, and then

similarly evaluated. An evaluation result is shown in Table
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N, N - Hexane- 1, 6-di yl bi s[ 3- (3, 5-di -tert-butyl-4-hydroxyphen

yl pr opi onam de) ] 10) E-2:

Bis(2,6-di-tert-butyl-4-nethyl phenyl)pentaerythritol-di-ph osphite (a
trade nane: Mark PEP-36, manufactured by Adeka Corporation) [0054]

As is clear fromTable 1, in each of the Conparative Exanples, the
tensile strength after the heat treatnent was significantly |owered,
whereas iin each of the Exanples, the initial tensile strength was
substantially kept, so that excellent heat aging resistance is
reveal ed. CLAIMSfgG ai m 1]

<Comparative Example 3>

A film was obtained in the same manner as that in Example
1, except that N,N’-di-2-naphthyl-p-phenylenediamine was not
added, and then similarly evaluated. An evaluation result is
shown in Table 1.

[0049]
<Comparative Example &>

A film was obtained in the same manner as that in Example
1, except that the N,N’—di—2—naphthyl—p—phenylenediaminé was
changed to
N, N’ -hexane-1, 6-diylbis[3-(3,5-di-tert-butyl-4-hydroxyphen
ylpropionamide)] (Irganox 1098, manufactured by Ciba Japan
K.K.), and then similarly evaluated. An evaluation result is
shown in Table 1.

[0050]
<Comparative Example 5>

A film was obtained in the same manner as that in Example
1, except that the pentaerythritol
tetrakis(3-laurylthiopropionate) was changed to
N,N’-hexane-1, 6-diylbis[3-(3, 5-di-tert-butyl-4-hydroxyphen
ylpropionamide)], and then similarly evaluated. An
evaluation result is shown in Table 1.

[0051]
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A pol yam de resin conposition conprising (A) a polyam de conposed of
a diamne unit containing 70% by nole or nore of a

paraxyl yl enedi am ne unit and a dicarboxylic acid unit containing 70%
by nole or nore of a linear aliphatic dicarboxylic acid unit having

from6 to 18 carbon atons; (B) an aromatic secondary am ne conpound;

and (C) an organic sul fur based conpound, t he pol yam de resin
corrpomthlméqm;{g 0D.435 to 5 parts by mass of the aromatic

secondary am ne conpound (B) and from0.05 to 5 parts by mass of the

organi c sul fur sbased m%@ggnég)lrp%%%ds%e 100 Rar ks Qyafmasseeint e

polyam de (A). [d a| m ] he pol yam de resin conposition
according to , ei th r aliphatij.c d
is at Iegst o%ééé rrber se ec?%d ?jr gmﬂ)g%el a%c ag’h& dEB 121%?%%%&1’1%19&1

undecane %It% hd.g (%ﬂqaql 3/elcC r]Teo %%O%af[eg ai m w%erel ] ?ﬂah§| Bol yan% de

resin conpos i"on "accor near
Sebaci c B¢ n?%f%aeg. 2%5% & Ta Eah%%?zel%r&r T o
conposi tion accor one_of cl ai to 3, wherein t

ar gprratl c §é’@&%§ar§a i %‘B%unﬂaﬂé) PEE- égsl é@ﬁuf@ﬁ&@&de&yedn“%ﬂiﬁn
conpounds havi ng .a di ph | am ne , skel et on, conpounds havi ng

phenyl naﬁl‘i’trmré%lﬁél ské‘g&%‘e%ﬁ‘?ﬂd‘ﬁ)@%o%v a3 HRC a d}rha%‘fﬁﬁwta#ﬁzhe

skel eton. [C_ai m 5]
result is shown in Table 1.

[0052]
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The pol yam de resin conposition according to any one of clains 1 to
4, wherein the aromatic secondary am ne conpound
(B)isatl eastonesel ectedfrom N, N -di - 2- napht hyl - p- phenyl enedi am ne,
N, N - di phenyl - p- phenyl enedi am ne, and

pol yam de re
wherein the

sel ected from e eapt g
aci d based corrpggl[@s:-
based conpoundsi<<[{ ai

according to

based conpound [(C) [i's
2- mer capt obehzaoigm dazd

di nyristyl-3

=
di st earyl- 3, 3= tahiydP ¢
=

4, 4" -bi s(a, a-di net hyl benzyl ) di phenyl am ne. [C ai m 6] The
ST N[ conpogi tijonfaccordi Ng tjo—any one off ctaimsyi tp 5,
pr giani ¢[ syl fur based conpoynd (|C) i|s aff | east one

hemnzol m :i%;o‘l_e QDgsed c&gr oy)nds dlcgl_h ohga'bam C
trhi| Gur ea| waised reqnpoynds,; end or gani ¢ ¢h| o aci d
m 7] The (ol yam de resin ¢onppsit|on
any one af ¢lains|1 fo |6, [(wherlein|the|organic|sulfur
at [l east ogle sel gcted from
| e| 21mercapt gnetihyl henzijm dazol ¢,
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tetraki s(3-1aurylthiopropionate). [ aim 8] A nol ded article
conprising the polyam de resin conposition according to any one of

clains 1 to 7. [Claim9] The nol ded article according to claim
8, wherein the nolded article is one prepared by injection nolding.
[ C ai m10] The nol ded article according to claim@8, wherein

the nolded article is one prepared by extrusion nolding. [Caim11]
The nol ded arti@lggsaccording to claim8, wherein the nolded article
i s one prepareé by conpressi on nol di ng.

[Note]

1) The addition amount of each of the additives such as
the éromatic secondary amine compound (B), the organic sulfur
compound (C), and the like is on the basis of 100 parts by mass
of the polyamide 1.

2) B-1: N,N’-Di-2-naphthyl-p-phenylenediamine

3) B-2: 4,4"-Bis{a,o-dimethylbenzyl)diphenylamine

4y B-3: N,N’-Di-2-naphthyl-p-phenylenediamine

5) C-1: Pentaerythritol
tetrakis(3-laurylthiopropionate)

6) C-2: Dimyristyl-3,3'-thiodipropionate

7) C-3: 2-Mercaptomethylbenzimidazole

8) D-1:
N, N’ -Hexane-1, 6-diylbis[3-(3, 5-di-tert-butyl-4-hydroxyphen
ylpropionamide)] {Irganox 1098, manufactured by Ciba Japan
K.K.)

9) E-1:
N,N’'-Hexane-1, 6-diylbis[3-(3,5-di-tert~butyl-4-hydroxyphen
ylpropionamide) ]

109 E-2:
Bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol-di-ph
osphite {a trade name: Mark PEP-36, manufactured by Adeka
Corporation)

[0054]
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As is clear from Table 1, in each of the Comparative
Examples, the tensile strength after the heat treatment was
significantly lowered, whereas in each of the Examples, the
initial tensile strength was substantially kept, so that

excellent heat aging resistance is revealed.
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CLAIMS

[Claim 1]

A polyamide resin composition comprising (A} a polyamide
composed of a diamine unit containing 70% by mole or more of
a paraxylylenediamine unit and a dicarboxylic acid unit
containing 70% by mole or more of a linear aliphatic
dicarboxylic acid unit having from 6 to 18 carbon atoms; (B)
an arcmatic secondary amine compound; and (C) an organic sulfur
based compound,

the polyamide resin composition containing from 0.05 to
5 parts by mass of the aromatic secondary amine compound (B)
and from 0.05 to 5 parts by mass of the organic sulfur based
compound (C) based on 100 parts by mass of the polyamide (A).
[Claim 2]

The polyamide resin composition according to claim 1,
wherein the linear aliphatic dicarboxylic acid is at least one
member selected from azelaic acid, sebacic acid, undecane
diacid, and dodecane diacid.

[Claim 3]

The peolyamide resin composition according to claim 1 or
2, wherein the linear aliphatic dicarboxylic acid is at least
one member selected from sebacic acid and azelaic acid.
[Claim 4]

The polyamide resin composition according to any one of
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claims 1 to 3, wherein the aromatic secondary amine compound
(B) 1s at 1least one selected from compounds having a
diphenylamine .skeleton, compounds having a
phenylnaphthylamine skeleton, and compounds having a
dinaphthylamine skeleton.

[Claim 5]

The polyamide resin composition according to any one of
claims 1 to 4, wherein the aromatic secondary amine compound
(B) is at least one selected from
N, N’ ~di~2-naphthyl-p-phenylenediamine,

N, N’ -diphenyl-p-phenylenediamine, and
4,4" -bis(a,o-dimethylbenzyl)diphenylamine.
[Claim 6]

The polyamide resin composition according to any one of
claims I to 5, wherein the organic sulfur based compound (C)
is at least one selected from mercaptobenzoimidazole based
compounds, dithiocarbamic acid based compounds, thiourea
based compounds, and organic thio acid based compounds.
[Claim 7]

The polyamide resin composition according to any one of
claims 1 to 6, wherein the organic sulfur based compound (C)
is at least one selected from Z2-mercaptobenzoimidazole,
2-mercaptomethylbenzimidazole,
dimyristyl-3,3’~-thiodipropionate,

distearyl-3, 3’ -thiodipropionate, and pentaerythritol
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tetrakis (3~-laurylthiopropionate).

[Claim 8]

A molded article comprising the polyamide resin
composition according to any one of claims 1 to 7.

{Claim 9]

The molded article according to claim 8, wherein the
molded article is one prepared by injection molding.

[Claim 10]

The molded article according to claim 8, wherein the
molded article is one prepared by extrusion molding.

[Claim 11]

The molded article according to claim 8, wherein the

molded article is one prepared by compression molding.
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