1 20 DECEMBER 2005 POLYAM DE RESI N COVPOSI TI ON BACKGROUD OF THE | NVENTI ON

1. Field of the Invention 5 The present invention relates to a pol yam de
resin conposition which has excellentlflowability and whi cRO2ECEMBER 2005
nol ded article with excellent nmechanical strength, and heat resistance, and
relates to a nolded article conposed of this conmposition. 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, wear

resi stance, noldability, 15 and_so forth. In particular, when these

al i phatic pol yam des ar e PREEAMTRE cRESEY | CAMP ¥Mect roni ¢ conponent

applications, they need to have high flanme retardance as set forth in
UL-94, and, therefore, many different nmethods for making them fl ane
resi stant through the use of flane 20 retardants have been proposed and put

to practical use. HoweverBAQIGRME i F&Fy aNVENSIEHNn absorb water easily,

which is a problemin that the resulting nolded articles may cause

di mensi onal- &H&AGe Othlthst ERVRAZEAR™ reduction of physical properti es.
Furthernore, with electrical and 25 el ectronics conponents which need to be
made fPame 2 20FSECEMBERT2608SPEL AP dAREETSS nbRIM IRRY B sd e i€l | ed sur face

mounting composition which has excellent flowability and which can

give a molded article with excellent mechanical strength,
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, moldability,
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



technol ogy (SMI) has rapidly gai ned acceptance because it allows conponents
to be nmounted in a higher density, nakes the sol dering process nore
efficient, and so forth. 5 However, th2s approach cannot be 20HCEMBER 2005
conventional aliphatic polyam des because of their |ow heat resistance. In
particul ar, |ead-free solder, which has a higher nelting point than
conventional |ead solder, has recently becone nmajor due to environnental
regul ations, so the level of 10 heat resistance required for SMI
applications is even higher now. Also, SMI connectors have becone thinner
and |ower in ofile as the erforqgnce of ﬁﬁﬁ"“ hones and personal
comput ers & c@dMOPRT AR PFORCITTE et ST {%bﬁmﬁﬁﬁéﬁgalloms

nuner ous nol ded articles to be 15 produced én one shot, has been enpl oyed
recently i épgytdsﬂﬁﬁrgéé 5?8H§L¥i%@%%@ SF IR Ges BsGRUseneéd for a
material that not onl% has good heat rﬁiistan e, but alsq has high

fl owabilit STEBIFdedCaP i BPRREFAVI G 4 50 SHEdnafPESP strengt h.

20 To this_need, highly heat resistant_sen -aromafic ol yam des whose nmin
conponent ?Q?efﬁﬁ%%fg géBrBSﬁﬁﬁsﬁar%fe§§%ﬁ%ﬁﬂﬁ4ﬁﬁq %%ﬂfpr %d an aliphatic

oyl ened! eing hate, o9 Lo hecused: 1 elect 1l o and eloct papi ¢ comonen
Jopanese PRl ARELLCOLARRELSL G CHED 0P 7,20 PECEIORR 2000t g 920503,
al i phatic f%”ﬁg%@f%% ar, lead-free solder, which has a higher melting
point than conventional lead solder, has recently become
major due to environmental regulations, so the level of
10 heat resistance required for SMT applications is even
higher now. Also, SMT connectors have become thinner and
lower in profile as the performance of cellular phones and
personal computers has enhanced. In addition, injection
molding, which allows numerous molded articles to be
15 produced in one shot, has been employed recently in order
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. 5,258,439

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



whose mai n conponent is a polyam de (PA46) conposed of

t et ranet hyl enedi am ne and adi pic acid, for exanple, have 5 al so been used.
Furthernore, in addition to polyam des3 resins wth high heXt DEEGEMBERZMWS
such as liquid crystal polynmers (LCP) and pol yphenyl ene sul fide (PPS) have
al so been used. However, while the above-nentioned highly heat 10 resi stant
sem -aromati c pol yam des and aliphatic pol yam des did have excell ent
mechani cal strength and heat resistance, their flowability and blistering
resistance were insufficient in applications where nolded articles have
been made thinpner and lower in profile. The %ener |l method_ 15 to increase

f1 owabi | i £§1P53£85P dnefnNE hen rer ettt o wdidfs tofF UP4 185 AN o¥° a conpound

t hereof . However, since this leads to a decrease in mechanical strength,
there is HOPPA B73R) - apBt by i kAR bfr aHist afdt REAPPE ti RePabbvRldRht i oned
highly heat resistant sem -aromatic pol yam des and aliphatic 20 pol yam des.
Al so, in tResgeaBaipf CaRPPTEt f1DvERALIMARLCE dXE4I6) eRPMPOBRR Pechani cal
strength and sliding properties are poor, and in particular there is a

mar ked de&PEa3BETRY hRRRGRIEHIEe 31T STYEH Cattowel d TP n83aRAtt e fAE resins are
joined together 25 in an injected nolded article, which frequently leads to

4 20 DECERBER 2095 BFaeki ngtbrsweitisig dudiddg tirg E8nRetYdridR3enbl y process

or in actual ,use, while in the case of PPS, Ioma?tlitg is |low and nolding
is often dEFEREyYLth high heat resistance such as liquid crystal

polymers (LCP) and polyphenylene sulfide (PPS) have also
been used.

However, while the above-mentioned highly heat

10 resistant semi-aromatic polyamides and aliphatic polyamides
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 method

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 to



As described above, the situation is that a material 5 that would satisfy
these requirenents has not yet to be proposed for SMI connector applications
i nvol ving reduced thickness and profid4d e hei ght. Meanwhil e, 20dECIEYBERR08Mt
Application Laid-Open Nos. Sho60-243135 and Hei 9-221566, for exanple,
disclose that a 10 fatty acid ester of an al kyl ene oxi de adduct of a

bi sphenol has excellent heat resistance and is useful as a lubricant for a
thernoplastic resin, a releasing agent, a surface lubricity enhancer, or
the like. In particular, Japanese Patent Application Laid-Cpen No.

Hei 9- 221566 |ists nylon 6, 15 nylon 66, nylon 11, nylon_12, nylon 46, nylon
610, nyl orr:raefzngapénﬁerﬂelrb%r%rﬁ%t &%t“ﬁért%u@ﬁsﬁﬁlp}anpéécﬁﬁr ns as
exanpl es of thernoplastic resins., Unfortunately, these fatty acid esters
did not adeq&étépﬁuﬁnpré%e YW&Qef%QwﬁﬂﬁIQQ%F 6f 68ﬁya§#a@apéérﬁ§ 150 SUMVARY
OF THE INVENTION It _is an, object of, the resent invention to provide a
poIyantde]ﬁes@ﬁdcﬁﬁﬁgsFﬁrbﬁ fHD XU 1 ownabi lity as well as excel |l ent
blistering resistance, nechanical 5 20 DECENMBER 2005 strength and sliding
properties, andSadRsCdéRcdr 8PRYS CRhposetRorn hiss EGipdsieit6RiaAs a resul t

of diligent research to solve the above. problens the present i nventors
have Cémmgﬁqﬁjwqﬂ;%”%%ﬁ*ﬁfy these requirements hés

yet to be proposed for SMT connector applications involving
reduced thickness and profile height.
Meanwhile, Japanese Patent Application Laid-Open Nos.
Sho60-243135 and Hei9-221566, for example, disclose that a
10 fatty acid ester of an alkylene oxide adduct of a bisphenol
has excellent heat resistance and is useful as a lubricant
for a thermoplastic resin, a releasing agent, a surface
lubricity enhancer, or the like. 1In particular, Japanese
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



5 invention based on the unexpected di scovery that
conpound is blended with a pol yam de resin
resul ting conpound will

flowability can be markedly inproved by further blending with a 10
brom ne-based flanme retardant. Specifically, the present invention provides

a polyam de resin conposition conprising 100 parts by weight of (A a

if a specific ester
havi ng a high nelting point,
have slightlys5inproved fl owability, 26GRECENEER 2005

t he

polyam de resin with a nelting point of 270C to 390C, 15 0.2 to 20 parts by
wei ght of (B) a conpound represented by Fornmula (1) CH3

R CQ( OCH2CH2) 1- 0- G- O- O CH2CH20) "OCR2 (1) CH3 where RL and RZ are al kyl

groups Wi tHzEnedtborndusbeding Broreehses 0, anghd ModwEch agité cilet egers from 1
to 3; and 1 to 100 parts by weight of (C) a brom ne-based flame 20
r et ar dant . C®\PZG <PECEMBERS2008PThet ppesent i nvention al so provi des a nol ded
article conposed of said pol yam de resin conposition. BRI EF DESCRI PTI ON OF

THE DRAW NGS 5 /N @@ reSudta ofr dphigenthecseapet adturse Profile aowiyen t he
measured peak tenperature (variable) is 260C) for a test piece in an

i nfrared Hegdlegsovéhe present inventors have completed the present

5

10

15

20

invention based on the unexpected discovery that if a
specific ester compound is blended with a polyamide resin
having a high melting point, the resulting compound will
have slightly improved flowability, and that flowability
can be markedly improved by further blending with a
bromine-based flame retardant.

Specifically, the present invention provides a
polyamide resin composition comprising

100 parts by weight of (A) a polyamide resin with a
melting point of 270°C to 340°C;

0.2 to 20 parts by weight of (B) a compound

represented by Formula (I)

CH,
|

R’co(ocmcHz)m—o—<—9_>—<l:—<_6_>—O(Cfizc:Hzo)nocR2 %)
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

retardant.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 The present invention will now be
described in detail. The polyam de resin used as conponent (A) in the
present invention has a nelting point Between 270 and 340C. 20HDEGCEMBER2005
resistance will be reduced if the nelting point of the polyamde resin is

| ower than 270C. On the other 15 hand, if it is higher than 340C, the

nol ding tenperature wll also be over 340C, which neans that the thermal
stability of the polyam de resin and the brom ne-based flanme retardant will
decrease, and noldability will also be lower. 20 Exanples of the polyam de
resin of conmponent (A) include aliphatic polyam des such_as PA46, and sem -
aromati ¢ pol yant BRsPEMYsed Ve td odi éaSBoRyPVEdasi @ MebfpdndhtifHeI udi ng an
aromati c dicarboxylic acid such as terephthalic acid or isophthalic acid,
and a di anfPRPIEpoirert FoderidiRgrafial FPRRRFELE'ky| enedi ami ne, such as 7
20 DECEMBER 2005 PA6-6T, PA6-1T, PA66-1T, or PA9T. A sem -aronmatic

pol yam de is preferred because of its heat resistance. This sem -aromatic
pol yam de is conposed of %ﬁ) dicarbox&lic acid units and (b) diamne units.
5 1n order to prevent tHelfedESEIFILINcEF o HENBRABENGRAM de resin
conposition fromdecreasing too nuch, the dicarboxylic acid units (a)

d
contai ™ preferabty: 5b 1D A0 2RI &het EPBPREARIFE REPE! i {€hemmlle

preferably 60 to 100 nol% still nore preferably 75 to 100 nole, and
furt her measured peak temperature (variable) is 260°C) for a test

piece in an infrared heating oven.

DETAILED DESCRIPTION OF THE INVENTION
10 The present invention will now be described in detail.
The polyamide resin used as component (A) in the
present invention has a.melting point between 2%0 and 340°C.
Blistering resistance will be reduced if the melting point
of the polyamide resin is lower than 270°C. On the other

15 hand, if it is higher than 340°C, the molding temperature
will also be over 340°C, which means that the thermal
stability of the polyamide resin and the bromine-based
flame retardant will decrease, and moldability will also be
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 as
terephthalic acid or isophthalic acid, and a diamine

25 component including an aliphatic alkylenediamine, such as



10 still nore preferably 90 to 100 nol % The dicarboxylic acid unit (a) may
contain not nore than 50 nol % of other dicarboxylic acid units besides
terephthalic acid units. Exanples of these other dicarboxyl 2cDECEMBER 2095
include units derived from 15 aliphatic dicarboxylic acids such as mal onic
acid, dinethylmalonic acid, succinic acid, glutaric acid, adipic acid,
2-nmet hyl adi pic acid, trinmethyladipic acid, pinelic acid,
2,2-dinmethylglutaric acid, 3,3-diethylsuccinic acid, azelaic acid, sebacic
acid and suberic acid; alicyclic 20 dicarboxylic acids such as
1,3-cyc|ogentanedicarboxylic acid and 1, 4-cycl ohexanedi carboxylic acid; and
aromati c PAPcaFbokyPTET ackA&dslioh s FASGpht RabEBiagTemahli G-

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

1, 4- napht Rall¥pedfie ai DXy Fer R4 PecRUsepRénytenBErbxye D25 kRt i ¢ aci d,

1, 3- phenyl enedi oxy-di acetic acid, diphenic 8 20 DECEMBER 2005 aci d,

4, 4' - oxydi benz&hésaseui-dr phahyt mahaielde 4's- comparpex9fi t3laci d,

di phenyl sul fone-4, 4' -di carboxylic acid and 4, 4'-bi phenyl di carboxylic acid.
These candbeagsedylss mtid omnite covbi (Pat CaRZ1GE vWBC®r nore types. The 5
content of these other dicarboxylic acid units in the dicarboxylic acid
units Ya) is preferdprytaokPreveet ttHen Rt msisdstapEe pEefle? ably not nore
than 25 nol % and still nore preferably not nore than 10 mol % Units
derived fPEAYPBIGEURRE T DEPTRY b gegerpasisackrasiudindis tic 10
acid, trinmesic acid, and pyronellitic acid may also b

dicarboxylic acid’units (a) contain preferablg 50 to 100
mol% of terephthalic acid units, more preferably 60 to 100
mol%, still more preferably 75 to 100 mol%, and further

10 still more preferably 90 to 100 mol%.

The dicarboxylic acid unit (a) may contain not more
than 50 mol% of other dicarboxylic acid units besides
terephthalic acid units. Examples of these other
dicarboxylic acid units include units derived from

15 aliphatic dicarboxylic acids such as malonic acid,
dimethylmalonic acid, succinic acid, glutaric acid, adipic
acid, 2-methyladipic acid, trimethyladipic acid, pimelic
acid, 2,2-dimethylglutaric acid, 3,3—diethylsuccinic acid,
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-phenylenedioxy-

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



contained to the extent that nmelt nolding is still possible, In order to
prevent the heat resistance, |ow water absorption, chem cal resistance, and
ot her such properties of the polyam & resin conposition frzZnDEEEMBER 195
too nuch, 15 the diamne units (b) contain preferably 50 to 100 nol % of

al i phatic al kyl enedi am ne units having 6 to 18 carbon atons, nore
preferably 60 to 100 nol % still nore preferably 75 to 100 nol % and
further still nore preferably 90 to 100 nol % Exanpl es of aliphatic

al kyl enedi ami ne units having 6 20 to 18 carbon atons include units derived
fromlinear aliphatic alkyl enedi am nes such as 1, 6- hexanedi am ne, 1,7-
hept anedi afitfe, 414 8- et &He 2 heC 18 9 dipR&RRHTg R #eS —4 14 T0- decanedi ani ne,
1, 11- undecanedi am ne and 1, 12- dodecanedi am ne; and branched aliphatic

al kyl enedidafrresx 2516 LRH &s dllﬂﬂﬁfwlslu,lfﬂéﬁhénédréh?@@?oﬁylllfdiaf@tcﬁyl -1,4 9 20
DECEMBER 2005 but anedi am ne, 1-ethyl -1, 9-butanedi am ne, 1, 2-dinethyl-1, 4-
but anedi agPfed s 4, 3okt WALt ldifedica/i neThesg-can be used

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

2- met hyl - $189pEneBNERi OTHEI2 BLoR Ifl LFO50eRPaReHYRES ne, TI5

2, 5-di net hyl - 1, 6- hexanedi am ne, 2, 9-di nethyl -1, 6- hexanedi am ne,

3, 3- di et KPPLent- AbXEIRTE iRy, L carbgixyeiRypCEdeuhbkaneriEif ne,
2,2,9-trinethyl-1,6- hexanedi am ne, 2,9,9-trinethyl-1, 6-hexanedi am ne, 2, 4-
di et hyl - | S6CRERGREHT A e WL (Rt Ryl Prefehepl dnedl arpfre, thirn 40
2,3-dinethyl -1, 7-heptanedi ami ne, 2,4-dinethyl-1,7- heptanedi am ne,
2,5_dinetﬁvpjl,WQﬁ%p@%ﬁéﬁﬁqﬁﬁ3hé¥nQﬁW§Fh§p§n 25 mol%, and still more

preferably not more than 10 mol%. Units derived from
polyfunctionalized carboxylic acids such as trimellitic
10 acid, trimesic acid, and pyromellitic acid may also be
contained to the extent that melt molding is still possible.
In order to prevent the heat resistance, low water
absorption, chemical resistance, and other such properties
of the polyamide resin composition from decreasing too much,
15 the diamine units (b) contain preferably 50 to 100 mol% of
aliphatic alkylenediamine units having 6 to 18 carbon atoms,
more preferably 60 to 100 mol%, still more preferably 75 to
100 mol%, and further still more preferably 90 to 100 mol%.
Examples of aliphatic alkylenediamine units having 6
20 to 18 carbon atoms include units derived from linear
aliphatic alkylenediamines such as 1, 6-hexanediamine, 1,7-
heptanediamine, 1,8-octanediamine, 1,9-nonanediamine,
1,10-decanediamine, 1,ll-undecanediamine and 1,12-
dodecanediamine; and branched aliphatic alkylenediamines

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



1, 8- oct anedi am ne, 3-nethyl -1, 8-octanedi am ne, 4-nethyl- 1, 8-octanedi am ne,
1, 3-dinethyl -1, 8-octanedi am ne, 1,9-dinethyl-1,8-octanedi am ne,
2,9-dinmethyl-1,8 15 octanedi am ne, 3, 9% di net hyl -1, 8- oct anedi 2rEEEMBER 2005
di met hyl -1, 8- oct anedi am ne, 2, 2-di nethyl -1, 8-octanedi am ne,

3, 3-di net hyl -1, 8-oct anedi am ne, 9, 9-di nethyl -1, 8- octanedi am ne and

5-net hyl -1, 9- nonanedi am ne. These can be wused singly or in conbinations of

two or nore types. 20 O the above-nentioned aliphatic al kyl enedi am ne
units, wunits derived from 1, 6-hexanedi am ne, 1, 8-octanedi am ne, 2-
met hyl -1, 8-oct anedi am ne, 1, 9-nonanedi am ne, 1, 10- decanedi am ne,

1, 11- undebahaararpRenand! 1] dodsdiiediespnenar el pfefePabl el ~arft of t hese,
it is 25 especially favorable to use 1,9-nonanedi am ne units and/or 10 20
DECEMBER 2008ngdiafhy® - 11 83 vieideli ami e ytirnsdighenc, - Aonanedi ani ne
units and Z-nethﬁl-1,8-octanedianine units are used together, it is
pr ef er abl ipgEhyhel nttlavtargdianine 1 H-hekassdvant né-bate_edbaed on
2-methyl -1, 8-cctanediamne 5 units to be between preferably 99/1 and 1/99,
nmore prefergblylob/ 5-ponsuredi aminie st3 e thyl el ppePepr ABNGADTP AT, t o 80/ 20.
I f a polyam de resin_containing 119- ncnanedi am ne units and
2- et hyl - £,8-6¢naklni aki fehemi’diainge ZafodémpEbpdrii 6ns is used, the
pol yam de resin 10 conposition will have better heat resistance and
nol dabi | i pxapsderniat er 3 absdpr Hon ~larfahgixeecfbraeae, 2/,2-
dimethyl-1, 6-hexanediamine, 2,2,4-trimethyl-1,6-
hexanediamine, 2,4,4-trimethyl-1,6-hexanediamine, 2,4-
diethyl-1, 6-hexanediamine, 2,2-dimethyl-1,7-heptanediamine,
10 2,3-dimethyl-1, 7-heptanediamine, 2,4-dimethyl-1,7-
heptanediamine, 2,5-dimethyl-1,7-heptanediamine, 2-methyl-
1,8-octanediamine, 3-methyl-1, 8-octanediamine, 4-methyl-
1,8-octanediamine, 1,3-dimethyl-1, 8-octanediamine,
1,4-dimethyl-1, 8-octanediamine, 2,4-dimethyl-1, 8-
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,l1l-undecanediamine and 1,12-

dodecanediamine are preferable, and of these, it is

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



articles having nore excellent surface appearance. The diam ne units (b) may
al so contain not nore than 50 nol % of other diam ne units besides aliphatic
15 al kyl enedi am ne units having.6 to 1B carbon atons. Exanpl HDEECEMBER2005
ot her diamne units include units derived fromaliphatic diamnes such as
et hyl enedi am ne, propanedi am ne and 1, 4- but anedi am ne; alicyclic di am nes
such as cycl ohexanedi am ne, net hyl cycl ohexanedi am ne, 20 isophoronedi am ne,
nor bor nanedi et hyl am ne and tricycl odecanedi net hyl am ne; and aromatic

di am nes such as p-phenyl enedi am ne, m phenyl enedi am ne, p-xylyl enedi am ne,
m xyl yl enedi am ne, 4, 4'-di am nodi phenyl net hane, 4, 41- di am nodi phenyl

sul f one ardmatayldl & ewdipiEmpingt R ts25 Thersel cqrn@wnssEdminggly or in
conbi nations of two or nore 1 1 20 DECEMBER 2005 types. The content of these
ot her di aphhes umid s2ime el - lditnratengdiiesipp) unstpraferddsid/ not nore than 40
nol % nore preferably not nore than 25 nol % and still nore preferably not
nore thantegeniees B The rasherakdet fonetihsendlar omaltic Pl yam de or ot her
such pol yam de resin of conponent (A) preferably has at |east 10% of the
term nal §rBupsnafedianing evultar balsgidnen Broeklwl wh t & ectaaradisalingl ocki ng
agent. The proportion in which the term nal groups of the nol ecul ar chains
are 100 bl voked ¢ ever red tustiesckineferabily) 9941 pred et Abd y reird east  40% nore
preferably 70% or higher. A polyamde resin with a termnal blocking ratio
of at | eapreioslylve%s/® pol 499 and still more preferably 90/10

to 80/20. If a polyamide resin containing 1,9-
nonanediamine units and 2-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 derived
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



resin conposition with superior nelt noldability, and the surface

appear ance and ot her such properties of the nolded 15 article obtained from
this conmposition will also be superiorll] The term nal bl ocki20dpEGEMBER2005
can be determined by neasuring the nunbers of term nal carboxyl groups,
termnal amno groups, and term nal groups blocked with the term nal 20

bl ocki ng agent present in the polyamde resin, and calculating fromthe
equation (1) given below. In terns of both precision and sinplicity, it is
preferable to find the nunber of the term nal groups on the basis of the
integral value of the characteristic signals corresponding to the 25

vari ous tévigesal gheupsnusnhgof HNME athe PECEVBERN2065iNntR@e equati on
(1), Xis the total nunber of termnal groups in the nolecular chains (this
i s usual | leqaak voitswibt i hespidbeiierndf nsgley dfiade 4Aohettt espreand Y i s
the total nunber of both the term nal carboxyl groups and the 5 term nal

am no growpsfesabilyi ngtunbreckean Termeital dldbekildg mareort9gesalpIX - Y)/ X]
X 100 (1) There are no particular restrictions on the termnal 10 bl ocking
agent, asnogngoas thansl@ mehdfunctional conpound that is reactive with the
car boxyl groups or am no groups of the polyam de term nals. However, from

t he standpoi nt Sheoboracrepici pnaddsehe-srenitic ypafyartigebbocketerer mi nal s,
for exanple, a nonocarboxylic acid is preferable. In 15 addition, acid
anhydr i desuchopoilyemydnaresinnphocampenent (A) preferably has at

least 10% of the terminal groups of its molecular chains
blocked with a terminal blocking agent. The proportion in
which the terminal groups of the molecular chains are

10 blocked (terminal blocking ratio) is preferably at least
40%, more preferably 70% or higher. A polyamide resin with
a terminal blocking ratio of at least 10% gives a polyamide
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 quation (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 the

25 various terminal groups using 'H-NMR.



hal i des, nonoesters, and nonoal cohols can al so be used. There are no
particular restrictions on the nonocarboxylic acid used as a term nal

bl ocking agent, as long as it is readRive with anmi no group$0 DBEGEVMBER 2805
the 20 nonocarboxylic acid include aliphatic nmonocarboxylic acids such as
acetic acid, propionic acid, butyric acid, valeric acid, caproic acid,
caprylic acid, lauric acid, tridecanoic acid, nyristic acid, palmtic acid,
stearic acid, pivalic acid and isobutyric acid; alicyclic nonocarboxylic
aci ds 25 such as cycl ohexanecarboxylic acid; aromatic nonocarboxylic 13 20
DECEMBER 2005 aci ds such as benzoic_acid, toluic acid, a- _

napht hal enecar bdx e SHERE1OP- Adpht hat 2nidttariRhal inmegirgef terminal

met hyl napht hal enecar boxyl | ¢ aci d and phenyl acetic acid; and _m xtures of any
of the ab@FEUPE 1Phé8E, MGeBEP L2 AT pridPiSoriSc UsdPd . YhGEYRct8cid, valeric
acid, caproic acid, caprylic acid, lauric acid, tridecanoic acid, nyristic
acid, palffitdmgsi §RestBEPRE QAbiRP LA YeALditC ia€Pd  afB9pF et &r FBE  because
of their reactivity, stability of the blocked ternmnal, and | ow cost. 10
There are ¥d3dart’ SFanrEQF?iE%?(ﬁﬁ?@ﬁ?ﬁ%ﬁ?%ﬁﬁ%ﬁ%ﬂ HEOURSe@"ds “PRie t er ni nal
bl ocki ng agent,, as long as it is reactive with carboxyl groups. Exanples of
t he nodoam & "PrcPlid8 a?FBHBEiEe%%Hﬁﬁﬁiﬁﬁgﬂgﬁgﬁdas met hyl ami ne,

et hyl am ne, propylam ne, butylam ne, hexylam ne, octylam ne, 15 decyl am ne,
stearyl am ne, dinethylam ne, diethylamne, dipropylamne and di butyl am ne;

alicyclic n%%g%g%gﬁsbiggping ratio (%) = [(X - Y)/X] X 100 (1)

There are no particular restrictions on the terminal
10 blocking agent, as long as it is a monofunctional compound
that is reactive with the carboxyl groups or amino groups
of the polyamide terminals. However, from the standpoints
of reactivity and the stability of the blocked terminals,
for example, a monocarboxylic acid is preferable. 1In
15 addition, acid anhydrides, monoisocyanates, 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, as
long as it is reactive with amino groups. Examples of the
20 monocarboxylic acid include aliphatic monocarboxylic acids
such as acetic acid, propionic acid, butyric acid, valeric
acid, caproic acid, caprylic acid, lauric acid, tridecanoic
acid, myristic acid, palmitic acid, stearic acid, pivalic
acid and isobutyric acid; alicyclic monocarboxylic acids

25 such as cyclohexanecarboxylic acid; aromatic monocarboxylic



as cycl ohexyl am ne and di cycl ohexyl am ne; aromatic nonoam nes such as
ani |l i ne, toluidine, diphenylamne and naphthylam ne; and m xtures of any of
t he above. O these, 20 butyl am ne, héXyl am ne, octyl anmi ne, 2RRCEMBER 2005
stearyl am ne, cycl ohexylam ne and aniline are preferred because of their
reactivity, high boiling point, stability of the blocked termnal, and | ow
cost. The above-nenti oned sem -aronmati c pol yam de or other 25 such

pol yam de resin of conponent (A) can be manufactured 14 20 DECEMBER 2005 by
any known nethod for producing crystalline polyam des. For instance, it can
be manufactured by solution polynerization or interfacial polynerization in
whi ch aci @cigll §BFHe2anbed? @k M e Wrded CagCife Paw materials, or by 5 nelt
pol ymeri zation, solid-phase polynerization, or nelt extrusion

pol ymer i z&EPSkNPACHRFERPEK ¢hrbAGAd ¢ Padiadhiha leBRaAT hex at € iBetas the raw
materials. In a specific exanple of a nethod for manufacturin t he

pol yam de "eéS§vAN8PREBAPBRRAR IRV L dicdar Fogy PREN¥Eract1® *okporEt whi ch
constitutes the dicarboxylic acid units (a), a diam ne conponent which

const i t ut 8&*EHEE QR ABY UPT t &' HROVEa c&tfalt}sfe aRACtif Aetded, a ter ninal
bIockigg agent are added to a reactjon vessel all at once to give a nylon
salt, °whPERPLENEReACheat Rut ¥ Folifrerit2&d 15t 2966 t 52B5BEC 1 4Y give a
prepol ymer having an.intrinsjc viscosity [ii], measured in 30C copcentrated
D ur ) Geray of 8040t ol BTeE A e ePebhFeBar g nury T St HorP S hor

olynerized.in, . . . . . .
poly palmitic acid, stearic acid, and benzoic acid are preferred

because of their reactivity, stability of the blocked
terminal, and low cost.

10 There are no particular restrictions on the monoamine
used as the terminal blocking agent, as long as it is
reactive with carboxyl groups. Examples of the monoamine
include aliphatic monoamines such as methylamine,
ethylamine, propylamine, butylamine, hexylamine, octylamine,

15 decylamine, stearylamine, dimethylamine, diethylamine,
dipropylamine and dibutylamine; alicyclic monoamines such
as cyclohexylamine 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, stability
of the blocked terminal, and low cost.

The above-mentioned semi-aromatic polyamide or other

25 such polyamide resin of component (A) can be manufactured



the solid phase or with a nelt extruder. If the intrinsic viscosity [r1] of
the prepolymer is between 0.1 and 0.6 dL/g, 20 there will be very little
decrease in polynerization rate or |d4s of nolar bal ance belGBEGEMEBRER200S
groups and am no groups in the subsequent pol ynerization step, and the
resulting polyamde resin wll have a narrower nol ecular weight

di stribution, better physical properties, and better 25 noldability. 15 20
DECEMBER 2005 If the final step of polynerization is carried out in the
solid phase, it is preferred to conduct it under reduced pressure or in an
inert gas_atnosphere, and if merization enpera ure. i s kept between
200 and 280C2"E Fﬂ%wﬁdm?ﬁ%Q?zé. cﬁ#ﬁ%ﬁ&%qﬁlqryﬁ @ﬁ@rpoiY6ﬁh€??V|ty Wil

be better, and coloration and gelling will be effectlvely suppressed. |If

t he flnalF§Feﬁ“6FaPﬁ%fpb?y%%ﬁ|9%ﬂ@%ﬂ?ﬁ%§tué§ﬁrPédSG&Ft&PPh a nelt extruder,
the polynerization tenperature is preferably 370C or |ower. Polynerizing 10
under the§@l§@ﬁ6F¥?Bh%nr%%LHQ%?F?ﬁ%ﬁ%&ﬁéﬁﬁW@FP%aﬁéondéEoWBbgbt?%ﬁdof t he

pol yam de resin, and _gives a polyamde resin with no degradatlon

Phosphori € é@Fadepﬁ6§pﬂb@%&Eﬁeﬁﬁ%iU%Wbéﬁ%&@ﬁhéﬁ&ugatﬁéﬁﬂ SaneF sA¥ts and

esters_t hereof can be added as a 15 talyst, for exa in addition to

t he abovelfeht PBRERCTEER O ?ﬁ%ﬁﬂuﬁhﬁ Yﬂﬁrﬂﬁétﬁﬁ ufaﬁtﬂ?% of the

pol yam de resin of quﬁonent %1 Ies of Tbove [ ntlgned
extrusion poly rlzatlo in w dicar oxy ic ac1

diamine are used as the raw materials.
In a specific example of a method for manufacturing

the polyamide resin of component (A), a dicarboxylic acid

10 component which constitutes the dicarboxylic acid units (a),
a diamine component which constitutes the diamine units (b),
a catalyst, and, if needed, a terminal blocking agent are
added to a reaction vessel all at once to give a nylon salt,
which is then heated and polymerized 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 to 0.6
dL/g, and this prepolymer is then further polymerized in
the solid phase or with a melt extruder. If the intrinsic
viscosity [m] 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 amino
groups in the subsequent polymerization step, and the
resulting polyamide resin will have a narrower molecular

weight distribution, better physical properties, and better

25 moldability.



salts and esters include salts of phosphoric acid, phosphorous acid, or
hypophosphorous acid with a netal such 20 as potassium sodium nmagnesi um
vanadi um calcium zinc, cobalt, nmandanese, tin, tungsten, IEDPERMBER 2005
titanium or antinony; amonium salts of phosphoric acid, phosphorous
acid, or hypophosphorous acid; and ethyl esters, isopropyl esters, butyl
esters, hexyl esters, isodecyl esters, 25 octadecyl esters, decyl esters,
stearyl esters, and phenyl 16 20 DECEMBER 2005 esters of phosphoric acid,
phosphorous acid, or hypophosphorous acid. The intrinsic viscosity [ill of

t he polyam de resip of. c onent_(A), is preferably between 0.4 and 3.0
dL/g, nore 5 p ng?ag¥9age Q@RMP§ﬁ3§%¥m§r2?6taE?g}gaﬁﬁrgi? 1°Hor! preferably
between 0.6 and_ 1.5 dL/g, as Jmeasured ig concentrated sulfuric acid at 30C.
A pol yani d8¢r 88t hd PR3P Cant§ mt iMGTeFrEchei €9 FPFT W tHi9E% he above range
gives a polyam de resin conpositiaon that provides nolded articles 10 with
superi or Gﬁﬁéﬁ?e RRET St RriStit &N HE&E 8@?5?5%%%?h%%' Ay idr tthe The ester
conpound of conponent (B) which constitues the polyam de resin conposition
and i npar PelyxesiFehion fIFRBIFTHE 6 KRB pbeyupt e PR3 ¢Hfpbsi tion of the

15 present . i nvention along with the _bronj ne-based fl ane retardant of
Cohorbet toe) B eSS i Lo hBo NS F e S S 1 Peran! 2%1)

bel ow. C}%e better, and coloration and gelling will be effectively
suppressed. If the final step of the polymerization is
carried out with a melt extruder, the polymerization
temperature is preferably 370°C or lower. Polymerizing
10 under these conditions results in substantially no
decomposition of the polyamide resin, and gives a polyamide
resin with no degradation.
Phosphoric acid, phosphorous acid, hypophosphorous
acid, and salts and esters thereof can be added as a
15 catalyst, for example, in addition to the above-mentioned
terminal blocking agent in the manufacture of the polyamide
resin of component (A). Examples of 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, or
antimony; ammonium salts of phosphoric acid, phosphorous
acid, or hypophosphorous acid; and ethyl esters, isopropyl
esters, butyl esters, hexyl esters, isodecyl esters,

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



R COOCH2CH2) m O O C O CH2CH20) "OCR2 (I') CH3 where R1 and R2 are al kyl
groups having at |east 9 carbon atons, and mand n are integers from1 to 3.
17 20 DECEMBER 2005 The ester conmpoundéof conmponent (B) repr2838ifEMBER 2005
Formula (1) can be obtained, for exanple, by adding ethylene oxide to

bi sphenol A to give a conmpound represented by the following Fornula (I11):
~~ CH3 H(OCH2CH2) m O-(V - i -0 -0(CH2CH2O) ,H (Il) ~-~ CH3 5 and then
reacting this conpound with a saturated fatty acid having 10 or nore of
carbon atons. The reaction ratio of the saturated fatty acid with respect
to the hydorxy groups of the conpound represented by Formula (I1) is 10
preferablfﬁﬁﬁrﬁeégtPE@§$haﬁHCn%?édprﬁﬁ%ﬁﬁﬂﬂﬁP%ﬁ Jcd&st °r700. The flowability
of the polyam de resin conposition will be higher if the reaction ratio is
wit hi n t hilyPeahgsPhRICdAdaRIin Formula (1) are al kyl groups having at |east
9 carbon atons. R1 and R2 may be the sane or 15 different. Rl and RZ are
usual |y resi dudheobirdimegipyvipeapvtigtheotafiboxaalprouds fresdna ofat ur at ed
fatty acid represented by RICOOH or R2ZCOOH, and for RL and R2 to neet the
above condidPeORENta (8t dFaPEal eaep LY desEardVithd £0:%r3 - Onsitd Jof "€&RboON at ons

can be used as the raw material in_the ,
preferably between 0.5 and 2.0 dL/g, and still more

preferably between 0.6 and 1.5 dL/g, as measured in
concentrated sulfuric acid at 30°C. A polyamide resin with
an intrinsic viscosity [n] within the above range gives a
polyamide resin composition that provides molded articles

10 with superior dynamic characteristics, heat resistance, and
so forth.

The ester compound of component (B) which constitues
the polyamide resin composition and imparts excellent
flowability to the polyamide resin composition of the

15 present invention along with the bromine-based flame
retardant of component (C) discussed below is a compound

represented by Formula (I) below:

CH,
|
R’CO(OCHZCHZ)M—O——@—Cl)—@—O(CH2CHZO)nOCR2 1)

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

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



20 manuf acture of the compound represented by Fornula (1). Rl and R2
correspond to the saturated fatty acid used. 18 20 DECEMBER 2005 Exanpl es of
this saturated fatty acid include decdrdoic acid (capric aciZ9)DECEMBERZHE
aci d, dodecanoic acid (lauric acid), tridecanoic acid, tetradecanoic acid
(nmyristic acid), pentadecanoic acid, hexadecanoic acid (palmtic acid), 5
hept adecanoi ¢ aci d, octadecanoic acid (stearic acid), eicosanoic acid
(arachic acid), docosanoic acid (behenic acid), tetracosanoic acid
(l'ignoceric acid), hexacosanoic acid (cerotic acid), octacosanoic acid
(nmont anoi ¢ aci and trlacontan0|c aci d nel' sic a0|%) These sat urat ed
10 fatty aci dsdﬁﬂﬁ/ %’%tetfsé:&mEPHB yotc)rc?lﬂp?ﬁ’ d:feﬁr\ﬁc'f' SFedhdie types. O

t hese, a satur ted fatt E db@aV|n to 26 car 8%I ons is preferable in
terms of tH¥F (eSSt QRceP 711 bl % P XaEdSpr &U N8y of the

pol yam de resin conposi t he present. i nventi on, and a saturated 15
fatty acid”HaiHy s 2 gé?%% N }o%stqéyﬁgbécFQWF?u avorable. mand n in

Formula (1) are tegers. fro to. 3. If mor n is an integer of 4
or nore, t %?efﬁﬁﬁxﬁg% t&%c?%%;%Wlngt¢Pm% ﬁgglstance flowability, and
so forth 20 of the polyam de resin conp03|t|on of the present invention. m
and n may be the same or differents The content of the conpound of conponent

(B) represented by Formul a |s| 0 20 parts by weight,
H(OCH,CH,) — ‘@ ‘@ — O(CH,CH,0) H (1)

and then reacting this compound with a saturated fatty
acid having 10 or more of carbon atoms. The reaction ratio
of the saturated fatty acid with respect to the hydorxy
groups of the compound represented by Formula (II) is
10 preferably at least 50%, and more preferably at least 70%.
The flowability of the polyamide resin composition will be
higher if the reaction ratio is within this range.
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 R'COOH or R?COOH, and for R* and R® to meet
the above conditions, a saturated fatty acid having 10 or

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

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

and R? correspond to the saturated fatty acid used.



and preferably 0.5 to 10 parts by weight, per 100 parts by 25 wei ght of the
pol yam de resin of conponent (A). If the 19 20 DECEMBER 2005 content of the
conpound of conponent (B) is less thar80.2 part by wei ght prPEGEMBER)200S
parts by weight of the polyam de resin of conponent (A), it will have
little effect of increasing the flowability of the resulting 5 pol yam de
resin conposition. On the other hand, if the <content is higher than 20
parts by weight, there will be a decrease in blistering resistance,
mechani cal strength, and flanme retardance in the resulting polyam de resin
conposition. 10 Exanples of the brom ne-based flane retardant of conponent
(O incl u@aﬁwémSnatfgghw §atyrehed 30ty mcofostnglane, dBFenPhat aeid

pol yphenyl ene ether, brom nated bisphenol-type epoxy-based pol yners,

br om nat ed(caprycereifhl eledampydi ¢ RC Ol ARSIESansienithafedl@pbky resins, 15
brom nat ed phenoxy resins, decabronodi phenyl ether, decabronobiphenyl,

br oni nat ed® 6!y c&rbeagaeCicpes b onbrld Hremcddecgne, (AHg1BE bai dx@d
cross-linked aromatic polyners, all of which can _be used singly or in

conbi nat i AIENtEPeCRBOLE ABLE, t yprade@naifesEi RO PgaMEbA6NBSEYt ene and

brom nat ed pol yphenyl ene ether are preferred. Using a brom ne-based flane
ret ar dant hepaedegsnobeeacabdi PFeaderantPh agdidd @hRpdirdecgfbup, epoxy group,
or the like is especially favorable in terns of inproving mscibility with
p0|yanide§ﬁQQS§§@épfﬁ@l@xéﬁﬁ@@hb$ aGied 1q docosanoic acid (behenic

acid), tetracosanoic acid (lignoceric acid), hexacosanoic
acid (cerotic acid), octacosanoic acid (montanoic acid),
and triacontanoic acid (melissic acid). These saturated
10 fatty acids may be used singly or in mixtures of two or
more types. Of these, a saturated fatty acid having 16 to
26 carbon atoms is preferable in terms of the heat
resistance, flowability, and productivity of the polyamide
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. 1If
either m or n is an integer of 4 or more, there may be a
decrease in the heat resistance, flowability, and so forth
20 of the polyamide resin composition of the present invention.
m and n may be the same of different.
The content of the compound of component (B)
represented by Formula (I) is 0.2 to 20 parts by weight,
and preferably 0.5 to 10 parts by weight, per 100 parts by

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



25 conpound is "CN2044C' nmade by G eat Lakes Chem cal Co.,Ltd. 20 20
DECEMBER 2005 It is preferable for the brom ne atomcontent in the
brom ne-based fl ane retardant of conpdfent (C) to be betweel0 DECEMBER 2005%
The content of the brom ne-based flane retardant of 5 conponent (C) is 1 to
100 parts by weight, and preferably 10 to 75 parts by wei ght, per 100 parts
by weight of the polyam de resin of conponent (A). If the content of the
brom ne-based fl anme retardant of conmponent (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 flane retardance of the
resul ti ng CPSIPantde thesFATRORPOsPt i SPOEtthel Bt Adr L88RdENER Phé  cont ent
of the brom ne-based flanme retardant of component (C) is higher than 100
parts by \@EIFhPyparishpeP21boPpar G0 IBRHE ki gIfl o e th8I yani de resin of
conponent (A), the dynam c characteristics of the resulti n? pol yam de resin
conposi ti dPlvaypide regiuBed! JREPPOEYaniAle ridsiv ldohpgasi Li6hlef the present
invention may further contain an am de conmpound gD) havi%g_ 20 a nol ecul ar
wei ght of ef(fécén@fBGOerﬁﬁélllégrﬁéh?iFﬁgo"{ﬁi?lrﬁltdf odo the Z6GUBELNWsi ng this ami de
conpound (D) provides a polyam de conposition with better flowability. The
contenf dfClYRE14Ri deSEBnpOURES{DiCR s drefidicalities. Dapg 10 phheés by wei ght,
and nore preferably 0.5 to 5 parts by weight, and 21 ,

content is higher than 20 parts by weight, there will be a

decrease in blistering resistance, mechanical strength, and

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 resins,

15 brominated phenoxy resins, decabromodiphenyl ether,
decabromobiphenyl, brominated polycarbonate,
perbromocyclopentadecane, and brominated cross-linked
aromatic polymers, all of which can be used singly or in
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, or
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.,Ltd.



20 DECEMBER 2005 still nore preferably | to 5 parts by weight, per 100 parts
by wei ght of the pol yam de resin of conponent (A). The nol ecul ar wei ght of

t he am de conpound (D) nust be betwegn 300 and 3000. |If the2MDEEEMEBER 2005
wei ght of the amde 5 conpound (D) is |ess than 300, deconposition of the
brom ne-based flane retardant (C) or the polyam de resin of conponent (A)
may be pronoted during preparation or nolding of the polyamde resin
conposition, and the deconposition gas that is generated nay cause
corrosion of netal nold, 10 create bubbles in the nolded article, and so
forth. Oher problens that may occur are a decrease in the flane
retardance of Ihelsestdferaplpolianitde cooposet abop apdtent! eed-tdgt of the

am de conpound (D) therefrom On the other hand, the nol ecul ar wei ght of

t he am debrxonporrich(dd) flSnies rieitghreéernthaf 8Q00cn¢Me fClowabidei ty of the
resulting polyam de conposition may be reduced. The am de conpound (D)
shoul d havetweerel 15 rpnddimtwtdf. 80 to 2600C. If the nelting point thereof is
| ess than 80'C, deconposition of the brom ne-based flane retardant 20 (O
or the pol yan Tee resitersf acormendémoniAe-bayellef paoeotetardiurt g preparati on
or nolding of the polyam de resin conposition, and the deconposition of gas
gener &t edcomyonerasuse)cary dsiton 1600 petras hpl de aght craaat eodufleabd yvi n t he

nol ded articles. In addition, flane retardance of the 25 pol yam de resin
conposi ti b0 ey’ beramwdudad we22h20 PECEMBERC2005 by weight of the

polyamide resin of component (A). If the content of the
bromine-based flame retardant of component (C) is less than
1 part by weight per 100 parts by weight of the polyamide
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 parts
15 by 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 of
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



If the nelting point thereof is higher than 260C, the flanme retardance of

t he pol yam de resin conposition nay be reduced. Fromthe standpoi nt of heat
resistance, it is 5 preferable for th2lanmi de conpound (D) t 20HRKEEMBERIHHSnt
tenperature of at |east 350C on a thernogravinetric analysis curve neasured
in a nitrogen atnosphere. Mass changes in nmultiple stages are sonetines
observed in thernogravinetric neasurenent. In this case, the primary 10

m dpoi nt tenperature, which is the | owest mdpoint tenperature, is enployed
as the mdpoint tenperature in the present invention. The am de conpound
(D) includes amde oligomers, fatty acid am des, bisam des of aliphatic

di car boxylsité lacingse RGEEPPRRLY ¢ &t boRANtE BYi Heash HesPehi kalri RRst of
aromatic dicarboxylic acids, and bisam des of aliphatic diam nes. Anong

t hem prefer FedghEeCchnflR RONOE fS5ta ®éd Chyrancreatti on bet ween a

diam ne and a m xture of a nonocarboxylic acid and a dicarboxylic acid. 20
The ami de conpdliedmpbyceaar bee hahufdc titedmisiengoarorbAochl boRstilkeaci d, a
di val ent or hi gher val ent ol yfunctionalized carboxylic acid, a nonoam ne,
a di val entetyeehi gheranal %@1{50 pol §F (et meRglciuzed dpiget of e dnideas the
raw materials. The am de conpound (D) can be 25 manufactured by using the
known ?ead@oreAuas dPscisskess nthE Z (DECENBERO20D5CT aphinids® Pat ent

Application Laid-Open No. Hei5-194841 and _
bromine-based flame retardant (C) or the polyamide resin of

component (A) may be promoted during preparation or molding
of the polyamide resin composition, and the decomposition
gas that is generated may cause corrosion of metal mold,

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
polyamide 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 promoted
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.



ot her such publications. For instance, the desired am de conpound (D) can
be obtai ned by charging specific anounts of dicarboxylic acid and
nonocar boxylic acid into a 5 reaction2gessel under a nitrogel) REGDNBER 2005
adding a diamne thereto, and then raising the tenperature to the point at
whi ch am dation will proceed, allowng the reaction to continue while
renmovi ng the water produced by the reaction, and termnating the reaction
at the point 10 when water is no longer distilled off. Specific exanples of
t he nonocarboxylic acid that constitutes the am de conpound (D) are the
sane as those given for the nonocarboxylic acid used as the term nal
bl ocki ng agent Iifn tthiee mednrahgcpaiatotheheopol ydnighenr ediam 86016, component
(A). Anong them preferred are stearic acid, palmtic acid and benzoic acid
in terns dflamge refferdancesplbinetyobfaniie difisde compogadiom) nagndein terms
of the flowability and productivity of the resulting polyamde resin
conposi ti greduz@dexanpl es of the dival ent or higher val ent
pol yfunctionalized carboxylic acid that constitutes the am de conpound (D)
i ncl ude al i phatliremiitdgr ISGRpPAPeiati 88 healkhr ol sares ¢ 14cild, di met hyl mal oni ¢
acid, succinic acid, glutaric acid, adipic acid, 2-nethyladipic acid, 25
trimet byl adigies addied fopi kBRI @naee dcomeaurgi nb hyioghavar Bcm24pr20n DECEMBER 2005
acid, 3,3-diethylsuccinic acid, azelaic acid, sebacic acid, suberic acid
and dodecdrretesiac ugei sf aki tyest c3 Caoborylthermogravimetric
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, 1s employed as the midpoint temperature in the
present invention.
The amide compound (D) includes amide oligomers, fatty
acid amides, bisamides of aliphatic dicarboxylic acids,
15 aromatic carboxylic acid amides, bisamides of aromatic
dicarboxylic acids, and bisamides of aliphatic diamines.
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 a
monocarboxylic acid, a divalent or higher wvalent
polyfunctionalized carboxylic acid, a monoamine, a divalent
or higher valent polyfunctionalized amine, or the like as

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

25 manufactured by using the known reaction as discussed in



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

1, 4- cycl ohexanedi carboxylic acid; aromatic dicarboxylic 5 acids such as

i sophthalic acid, 2,6-naphthal enedi ca2Boxylic acid, 20 DECEMBER 2005
2, 7- napht hal enedi car boxyl i c acid, 1,4- naphthal enedi carboxylic acid,

1, 4- phenyl enedi oxydi acetic acid, 1, 3-phenyl enedi oxy-di acetic acid, diphenic
acid, 4,4'-oxydibenzoic acid, diphenyl nethane-4, 41-dicarboxylic 10 acid,

di phenyl sul fone-4, 4' -di carboxylic acid and 4, 4' - bi phenyl di carboxylic acid;
and pol yfunctionalized carboxylic acids such as trinellitic acid, trinmesic
acid and pyronellitic acid. These can be used singly or in conbinations of
two or norEPEySEs. PARBRE @Pﬁ%ﬁciﬁ%ﬁQwﬁﬁﬁﬁ’fﬁeérgoadgﬁﬁé“égﬂﬁ?la%é#aic aci d,
sebacic acid, dodecanedicarboxylic acid and terephthalic acid fromthe

st andpoi ntotdert BEChhErhhi catediii t Y OF Ré2afRPdetednpoahacd (idand fromthe
standpoint of the flowability and productivity of the resulting polyam de
conposi t i GPMPRENSpde) f F2N SANPP AL 7 the GhengaRPnePeRafle o8P Rt es t he
conpound (D) are the sanme as_those given for _the -nonoam ne used as the
terninal Blfockicagbagehici aCther NFrefRIFAATRCEYSE Ct ABiPol YEFi de resin of
component (A). Exanples of the divalent or higher valent 25

pol yf udict iTGRGILLLBIVERFRE YRR T cdOStEEqHeSs atResAhfde, 28A9DNPECEMBER 2005
conmpound (D) include aliphatic diam nes such as ethyl enedi an ne,

pr opanedi &Hiefénel thepatanetfidniife? I 5 RekhRe8FERT Rt 1S otdioHdhedi ani ne,

1, 10- decanedi am ne, _ _ _ _ _
point at which amidation will proceed, allowing the

reaction to continue while removing the water produced by
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 of

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

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

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



1, 12- dodecanedi am ne, 2-nethyl -1, 8-octanedi am ne, 2-nmethyl 5
1, 5-pentanedi am ne, 2,2,4-trinmethyl-1, 6-hexanedi am ne and
2,4,4-trinethyl -1, 6-hexanedi am ne; aliXyclic diam nes such 28DECEMBER 2005
cycl ol hexanedi am ne, nethyl cycl ohexanedi am ne, i sophoronedi am ne,
nor bor nanedi net hyl am ne and tricycl odecanedi net hyl am ne; and aromatic
di am nes such as 10 p-phenyl enedi am ne, m phenyl enedi am ne,

p- xyl yl enedi am ne, m xylyl enedi am ne, 4, 4'-di am nodi phenyl et hane,
nodi phenyl sul fone and 4, 4' -di am nodi phenyl ether. These can be

y or in conbinations of two or nore types. Ampng them. preferred

4,4' -di am
used si ngl
are et hyl

oct anedi am ne and

stability

PP

and productivity of the_ resulting yam de conposition. 20 The fl
JGPET Givdh 66 éoépSMEHPPGE a%i%@ll?%’ébo}ﬂf]illceracdfd @@ﬁjponent (F) can

r et ar dant

al so be added as needed in the yam de resin conposition of the

i nventi on.

1@%@%@ﬂ@ﬁé¢ﬁraﬁéﬂém%ﬁt AT gl s 19 ig1e roemydiént

et am r?edlf@’rhyléuﬁékahéd?%hiineazeil@l%cﬂ%ﬁjemsﬁt}ﬁaﬁéc 2ChEt hyl - 1, 8-
m xyl yl enedi am ne fromthe standpoint of the thermnal
cﬁ%&%@ﬁ&l (jBFiecéﬁadFPb‘Fn FHES/ s%]alr%%ﬁ Brarhe*pilékabi | i ty

ane

pr esent

(E)

i ncl ud% anti rmny trioxide, antinpny pentoxide, sodium 25 anti rmnate sodi um

oxi de,
gneS| um

ti PO ISV r*'i‘(;s d5RRAAPBLISI AC1%6 20° DREEENBER SIG08 BXP@&Y lifon oxi de,

and

h i ym hydroxj de, .. zinc borate, kaolin, clay,
cal ci um ca‘?“)’é(f;ra;%e'd7 é% gﬁﬁeééc% 8"%“1@%/3]6:?' i1 “Conbi nat| ons of two or

more types.

10

acid, 1,3-phenylenedioxy-diacetic acid, diphenic acid,
4,4"'-oxydibenzoic acid, diphenylmethane-4,4'-dicarboxylic

acid, diphenylsulfone-4,4'-dicarboxylic acid and 4,4'-

biphenyldicarboxylic acid; and polyfunctionalized

15

20

25

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, preferred
are adipic acid, azelaic acid; sebacic acid,
dodecanedicarboxylic acid and terephthalic acid from the
standpoint of the thermal stability cf the amide compound
(D), and from the standpoint of the flowability and
productivity of the resulting pclyamide composition.
Specific examples of the monoamine that constitutes
the coméound (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

aphita ld AT LELALIANE SYDr o] Sh- Gl KA, Fh 7Y Al so be



5 treated with a silane coupler, titaniumcoupler, or the like. O these,
preferred is zinc stannate, sodium antinonate, or zinc borate. The content
of the flanme retardant synergi st of &Snponent (E) is preferoPFCEMBER)20050
parts by weight, and nore preferably 1 to 30 parts by 10 wei ght, per 100
parts by weight of the polyam de resin of conponent (A). Adding these flane
retardant synergist provides a polyam de resin conposition with superior
flame retardance. The filler of conponent (F) can be in the formof 15
fibers, a powder, a cloth, or any other form Exanples of fibrous fillers
i nclude organic fibrous fillers such as wholly aromatic pol yam de fibers of
pol ypar aplfERPERE H8) epREREAaNT 4EPrbET CimpInaFetsashedyl ene t er epht hal ani de
fibers, polyparaphenyl ene isophthal anm de 20 fi bers, pol ynetaphenyl ene
i sopht hal aﬁcﬁlw denepépsipe, f PHEPaNC@bihiHod ¥rioaudadendensace of
di am nodi phenyl ether and terephthalic or isophthalic acid and wholly
aromati c i §uhgxapegseainpeol yeltepningsEramingnd li.Adrgaspecpipnons fillers
such as glass fibers, carbon fibers and boron fibers. O 25 these, glass
fibers aré peefefdgbpaefpanénfis SfMeERHami <hlocXaNzg IBRCERBER 2ODBY 5t r engt h,
productivity, and electrical characteristics of the nolded articles
obt ai ned flremPeREaperyami-ae: r sfn? ~ EorRIdI dn.6WeeangHassipphakd are used
as the fibrous filler, 5 their cross sectional shape may be round,
Cocoon_Shgpédﬂ—éﬁlmethyl—l,6—hexaned1am1ne; alicyclic diamines such
as cyclolhexanediamine, methylcyclohexanediamine,
isophoronediamine, norbornanedimethylamine and
tricyclodecanedimethylamine; and aromatic diamines such as
10 p-phenylenediamine, m-phenylenediamine, p-xylylenediamine,
m-xylylenediamine, 4,4'-diaminodiphenylmethane,
4,4'~-diaminodiphenylsulfone and 4,4'-diaminodiphenyl ether.
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 the
polyamide resin composition of the present invention.
Examples of the flame retardant synergist of component

(E) include antimony trioxide, antimony pentoxide, sodium

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



flat. Specific exanples include "CS-3J-256S", which are fibers with a round
cross section nade by Nitto Boseki Co.,Ltd., and "CSH 3PA-8705", which are
fibers with a cocoon-shaped cross sed@6 on nade by N tto BosZKDECEMBERI20050
G ass fibers with cocoon-shaped or flat cross section is preferable because
it can provide less curling and better flowability with the resulting

pol yam de resin conposition. Such a fibrous filler can not only inprove the
mechani cal strength of a nolded article obtained fromthe 15 pol yam de
resin conposition, but also inprove the dinensional stability and reduce
wat er absorption, and so on. The average |length of the above-nentioned
fibrous fo4idg, jigqr opEcghl PagneRiiNah Y@l &, fredmiomobydgoB0dmm  and
fromthe standpoint of inproving the noldability of the 20 pol yam de resin
conposi ti chirhddngirovikaglihe Real, 2RSi et bpow @vgbenaligni caheserengt h of
the nolded article obtained fromthis polyan de resin conposition, nore
pref er abl ycas tid msed aigelof o &8 compimatTivrs fdfbrteigs oxf molrer §yrag- al so be
formulated into a cloth by secondary 25 processing. 28 20 DECEMBER 2005
Exanpl es dfhgpolderced eftigridens sriokudessi ¢f cegmusinianda-(Eal maivynalsal bei na,

titani um oxi de, zinc oxide, boron nitride, talc, mca, potassiumtitanate,
cal ci uh sitiesiias] widdgnesisadansukFpapésr al Uhtanimbecard erasbestbs, gl ass
beads, carbon 5 black, graphite, nolybdenum disul fide, and

pol yt et r af}ider oetdy|tdse, TREcHoREeeds f ¢ 1n@rstvaadg, sodium

antimonate, or zinc borate. The content of the flame
retardant synergist of component (E) 1s preferably 0.1 to
50 parts by weight, and more preferably 1 to 30 parts by

10 weight, per 100 parts by weight of the polyamide resin of
component (A). Adding these flame retardant synergist
provides a polyamide resin composition with superior flame
retardance.

The filler of component (F) can be in the form of

15 fibers, a powder, a cloth, or any other form.

Examples of fibrous fillers include organic fibrous
fillers such as wholly aromatic polyamide fibers of
polyparaphenylene terephthalamide fibers, polymetaphenylene
terephthalamide fibers, polyparaphenylene isophthalamide

20 fibers, polymetéphenyléne isophthalamide fibers or fibers
obtained from a condensate of diaminodiphenyl ether and
terephthalic‘or isophthalic acid and wholly aromatic liquid
crystal polyester fibers; and inorganic fibrous fillers
such as glass fibers, carbon fibers and boron fibers. Of

25 these, glass fibers are preferable in terms of mechanical



average particle size of preferably 0.1 to 200 pm and nore preferably 1 to
100 pm Such a powdered filler inproves the dinension stability, nechani cal
properties, heat 10 resistance, cheni ¢dl and physical proper2( BECEMBER 2095
properties, and so forth of the nolded article obtained fromthe polyam de
resin conposition. The above-nentioned fillers of conponent (F) can be used
singly or in conbinations of two or nore types. The 15 content of the
filler of conponent (F) is preferably 0.1 to 300 parts by weight, nore
preferably 0.1 to 150 parts by weight, and still nore preferably 0.5 to 100

arts b mel er arts b ht of the polyam de resin of
(F:)orrpone%t f% Blprﬁ? EF’F%Verge\ge‘Fg?ﬁt%ﬁ% rﬁ:l'{)ar{é%é:ﬁ(f\}é £365r &fge gives a
pol yam de resin ¢ 05|t| h_exc ent bility and dynam c
character|%??6¥°‘$¥P6¥&6F ﬁﬁ%B@g #¥%mcﬁQﬁ) iM%y 58518 pol yam de

resin, the f|IIer 1S preferably surface-treated with a silane coupl er,
tltanlun1cfﬁmﬁ%ﬁl 6t ot her high- or Iomfnnlecular melght 25 surface treating

agent. 29 20 MBER 2005 .| f needed, e resi osition of the
present i nventi O fredl&ontdi réna§8|858£t%§ HﬁdﬁéTaIC|te ot her

types qf ner such as pol | ene fldes poI ol ef i polyesters
aliphagﬁc %% %§C5699éﬁ 5¥8ﬁem IQQﬁ§QT7§ Seslr 931 yrers:
col orants; UV abs rbe

phenol s, of t&hos RﬁﬁfgégnsgaﬁggééaQELi&S "C§”§J(§gé¥ant S hi@sed on hindered

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.,Ltd.
10 Glass fibers with cocoon-shaped or flat cross section 1is
preferable because it can provide less curling and better
flowability with the resulting polyamide resin composition.
Such a fibrous filler can not only improve the
mechanical strength of a molded article obtained from the
15 polyamide resin composition, but also improve the
dimensional stability and reduce water absorption, and so
on. The average length of the above-mentioned fibrous
filler is preferably within a range of from 0.05 to 50 mm,
and from the standpoint of improving the moldability of the
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.



phosphorus conmpounds, am nes, or the like; antistatic agents; nucleating
agents; plasticizers; nold release; 10 lubricants; and so forth. The

pol yam de resin conposition of the préSent invention can be0mHCEMBER28AS by
bl endi ng the polyam de resin of conponent (A) with the conpound represented
by Fornula (1) of conponent (B) and the brom ne-based flane 15 retardant of
conponent (C), and if needed, with the am de conpound (D), the flane
retardant synergi st of conponent (E), the filler of conmponent (F), and any
of the above- nentioned additives. Exanples of this blending nethods

i nclude a nethaod in which the conmpound.represented by 20 Fornula (1) and the
ot her conponentis<aiRet &fd fed PRFEAG Eé?lﬁﬁgy%‘f’lﬁéﬁ%ﬁ bifaf $iHd G561 yani de
resin of conponent (A), a nmethod in which the polyam de resin of conponent
(A), the VWY FeBredentéd2By RoPiily (A @rKidfe HHOM NdéifpdRents are
dry-bl ended, or nelt-kneaded with an 25 extruder. O _these, a nethod in

whi ch el ttadfeadiifp mi RNt B9s Do DECEVBER 2005 ahuBxEt Lbe?f tFs TBaERRISy um
preferred because the operation is easier. The extruder used for this

purpose i SPriEErafiymdNUPWPRI 8ERenP EYPRECINE 13T MR KNERIPRE t enper at ur e

is preferably between 280 and 340C. 5 The_pol yam de resin conposition of
t he prése %jnﬁhvéﬁﬁfgﬁtéanmﬁ y?é?ﬁﬁ@a.%ﬁP}ﬁﬁQ}' rﬁgd articles of various

shapes by any .nol di nmet hod_conmonly used,in the noldin of thernoplastic
resin co '¥q%ﬁﬁiéﬁéﬁfﬁe§gy9ﬁP8ctiBﬁe powdered filler has an

average particle size of preferably 0.1 to 200 pm, and more
preferably 1 to 100 pym. Such a powdered filler improves
the dimension stability, mechanical properties, heat

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

The above-mentioned fillers of component (F) can be

used singly or in combinations of two or more types. The

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

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

25 surface treating agent.



mol di ng, extrusion nolding, press nolding, blow nolding, 10 cal ender

nol di ng, or casting. For exanple, a nolded article of the desired shape can
be manufactured by nelting the polyam%e resin conposition 2f DEAEMBER 2005
invention in the cylinder of an injection nolding machine, a cylinder
tenperature of which is set between the nelting point of 15 the pol yam de
resin and 350C, and then injecting this nelt into a nold of the required
shape. A fibrous article can be manufactured by nelting the pol yam de resin
conposition of the present invention with an extruder, the cylinder
tenperature of mhlch is set within the above range, and 20 spi nning the nelt
from a spinneretf 78939 FhesBOdyaPARHESS MBNEP BRI P by et ng t he

pol yanmi de resin conposition of the present invention with an extruder, the
cylinder REHRHAtEMEGEORMEN FSNERENWRE hRfLE Hed WBde SUERgES and  ext r udi ng
the nelt froma T-die. The surface of the nolded 25 articles manufactured by
t hese met HBHE QFRl Beappitined &YBES20f DECENBER 2085 aoadlipheonp658d of a
paint, a netal or another type of _ polynmer. Because of .its excellent

f1 owabi | i tS¥ frﬁéiﬂ?amRPéJYOlﬁfﬂ@ﬁgt ROL¥PPHPRY p? belka tigs PoAn@MBIoeSt er i ng
resistance, 5 the polyanide resin conposition of the present invention can
be used |rPQ%XRQQQ¥%?Qﬁ pilgeds, 28dchigeliel eersizhIPARde Sl/ect roni ¢ devi ces,
aut onobi | es parts househol d el ectri cal Eroducts construction materials,

sanitary goodREadsor iy 2Q50d8enhad SuAaFP BIPL SRl §i GréXardIF88 tencl ude

connectors, .
based on hindered phencls, organosulfur compounds,

phosphorus 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 by
Formula (I) of component (B) and the bromine-based flame

15 retardant of component (C), and if needed, with the amide
compound (D), the flame retardant synergist of component
(E), the filler of component (F), and any of the above-
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), the
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 with
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2005 resi SE&AEE; sTNEi Ayt prdperisisss, fuandhisararPetar Hankee BF 3y drol ded

article i

eval uat i OfN"EBSSFESY ak BPYi v i e TaditeSnEagAag2teBPEraabF 11ty The fl ow

| engt h was neasured when a pouﬁanide resin conposition was injected into a
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10

15

20

25

es, sensors, sockets, capacitors, jacks, fuse holders, relays,
ins, resistors, IC and LED housings, gears, bearing retainers,

| ders, chain tensioners, wasfhers, various other hosDRGEMBER 205
breaker parts, and clutch parts. O these, the polyam de resin 15
on of the present invention is particularly useful for IC and LED
coil bobbins, resistors, fuse holders, relays, capacitor seats,

swi tches, power supply parts, jacks, card connectors, sockets,

s used in surface nmount applications. 20 EXAMPLES The present

wi |l now be described in specific terns through exanples,

but

and

is

&8 PRLaHFerwhS BIMa hes e sdaniess PerrEse | BRRLPPEIFEHI the pol yani de
conposition and the mechanical strength, blistering 32 20 DECEMBER

n these exanples were evaluated by the follow ng nethods.

orsigmebhy patekeress8Gtaned AAG°Ader tenperature of 320C, an
pressure of 750 kgf, and a nold tenperature of 140C. The

e val dée PRéYBBEERrIehe fFIMMI G 6f the present

invention can be formulated into molded articles of various
shapes by any molding method commonly used in the molding
of thermoplastic resin compositions, such as injection
molding, extrusion molding, press molding, blow molding,
calender molding, or casting. vFor example, a molded
article of the desired shape can be manufactured by melting
the polyamide resin composition of the present invention in
the cylinder of an injection molding machine, a cylinder
temperature of which is set between the melting point of
the polyamide resin and 350°C, and then injecting this melt
into a mold of the required shape. A fibrous article can
be manufactured by melting the polyamide resin composition
of the present invention with an extruder, the cylinder
temperature of which is set within the above range, and
spinning the melt from a spinneret. A film or sheet can be
manufactured by melting the polyamide resin composition of
the present invention with an extruder, the cylinder
temperature of which is set within the above range, and
extruding the melt from a T-die. The surface of the molded

articles manufactured by these methods may be applied a

The

10



material. Wth the LCP, though, the flow length was neasured at a cylinder
tenperature of 340C. Mechanical strength The pol yam de resin conposition was
nmol ded into a 15 specific shape and silze, and the nol ded ar2( RECEMBER 2005
pi ece) thus obtained was neasured for tensile strength and weld strength as
set forth in ASTM D638. p prone rci s An injection nolded article (test
piece) of 10 cmin 20 length, 4 cmin wdth, and 1 nmin thickness was
produced fromthe pol yam de resin conposition, and allowed to stand for 48
hours at 23C in an absolute dry atonpbsphere. After this, a netal needle
with a conical tip of a dianeter of 3 mm made of S45C steel, carrying a
wei ght of S56¢ iGnasmBesedsofipa ot her tedtefilec€rafdord¢Ed t¥BE 8fcm i n
| engt h. The 33 20 DECEMBER 2005 depth of the resulting gouge was neasured
with a suPPad&erroughness meter. The shal | ower the gouge, the better the
sliding properties. In Tables 1 and 2, "good" neans the gouge dept h was
| ess than 10 p)BRcauss ef hEans*aelleast L 1Va )ihand9Es$diCRan 20 pm and
"poor"” means at least 20 pm Blistering resistance A sheet (test piece) of
0.5 mm i n StHiecKRSss S1101Reh PROPOF B &S/ aitf 30 1ehSitd "Pe A§ER SHABCPr oduced by
injection nolding of the polyam de resin conposition, and left for 72
S the polyamide reslin composition of the present invention
can be used in a variety of fields, such as electrical and
electronic devices, automobiles parts, household electrical
products, construction materials, sanitary goods, sports
goods, and sundries. Specific examples include connectors,
10 switches, sensors, sockets, capacitors, jacks, fuse holders,
relays, coil bobbins, resistors, IC and LED housings, gears,
bearing retainers, spring holders, chain tensioners,
washers, various other housings, weight rollers, breaker
parts, and clutch parts. Of these, the polyémide resin
15 composition of the present invention is particularly useful
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 in any

way by these examples. The flowability of the polyamide

25 resin composition and the mechanical strength, blistering



10 hours at a tenperature of 40C and a relative humdity of 95%to adjust
its noisture content. After this, the test piece was subjected to reflow
step of the thernmal profile shown in3®i g. 1 using an infrarXdPEEBMBER 2006n
("SMr Scope", made by Sanyo Sei ko). The thermal profile was nonitored by 15
a sensor equi pped on the test piece. The refl ow step was conducted by
changi ng the actual peak tenperature, as described in Fig. 1, from 240 ~C
to 270 "C at intervals of 5 "C The appearance of the test piece was
observed visually after it had passed through the infrared heating 20 oven.
The hi ghest tenperature at which the test piece did not nelt and no

bl i st eri ngf TS e wad 1féegr gEarastine M9 ftlemengetescanancel t BRper at ure.
The higher the blistering resistance tenperature, the better the

bl i st eri ngt¥lesisegidelel ADTABRES $XaRBL2S wHSorVateatect ¥ 2Beblistering
resistance tenperature was |ower than 240C, 34 20 DECEMBER 2005 "fair" mneans
the bli st efdld@Wias Sahedst enpBEatlifeudaon Feswdés 246 §AYeR50C, and "good"
nmeans the blistering resistance tenperature was higher than 250C. Fl ane

Ret ar danc&@ 18 ssHeéd( £est piece) of 1 nmin thickness was produced by
injection nolding of the polyan de resin conposition, and tested for the
flame Pet ar dandelauWaktiddftvas set forth in UL-94, as discussed bel ow. A test
pi ece of a thickness of 1 nmis vertically clanped at its top end, a

specific flame T i Applenedht yaehBEpov £ ofh Bl oLy 38EEEndsSaRd t hen

composition was injected into a sheet of 0.5 mm in
thickness at a cylinder temperature of 320°C, an injection
pressure of 750 kgf, and a mold temperature of 140°C. The
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
piece) thus obtained was measured for tensile strength and
weld strength as set forth in ASTM D638.
lidin r ies
An injection molded article (test piece) of 10 cm in
20  length, 4 cm in width, and 1 mm in thickness was produced
from the polyamide resin composition, and allowed to stand
for 48 hours at 23°C in an absolute dry atomosphere. After
this, a metal needle with a conical tip of a diameter of 3
mm, made of S45C steel, carrying a weight of 500 g was set

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



removed, and the tinme for which the test piece is still burning is nmeasured
(first test). After the test piece is _spontaneously extinguished, a flane
is again applied to the bottomend of3test piece and renoved DEGEMBER 2005e
for 15 which the test piece is still burning is nmeasured (second test). The
sanme neasurenent is nmade for five test pieces, and a total of ten
nmeasurenents i s made. Thus, five data for the burning tine in the first
test and five data for the burning tinme in the second test are obtained.
The 20 total of these ten neasurenent values is termed T, and the maxi num

val ue t helr\ﬁ?ét%éfs;@{ég‘}%s'\élt@géi@kﬂgﬁ%aéVrﬁé’é{sdxsed gii“c%”af ‘E,L%':fia%e50 seconds

or |ess, onds or e test piece does not burn all the way

up 1o the £hafneoanfdg ! 4akngnapiben, diopsd ol f 492 cation gloth 12 25

i nches bel ow the test piece. rating o gi ven DECEMBER

2005 T 15 2PR.BES QiR less, 1M hap 30 secands o dese: e Ll bl ece does

not burn a 0 theclanp, and 't t ter con fon1s satisfied

the sare ag [ Aliey il 1oL8 Gy Aor Al NGr o, ViZind 5 OhugL i T 15 250

seconds or i's 30 secon §s, test piece does not burn

all thej mugn(ﬁole%gget Ay Hld Bhémﬁgo fl)r]t‘ i sdracfpﬁe(rjjisq 2i0\9\gimt.e a cotton

cloth 12 inhches below the test piece. e W Nng speci es re enpl oyed as

t he pol yam de éf?gﬂir§§§tnaﬁﬁtkﬁ%ef°||0“jng Exanpl es and Conparative 10
Exanpl es. [ Conponen

A sheet (test piece) of 0.5 mm in thickness, 10 mm in
width, and 30 mm in length was produced by injection
molding of the polyamide resin composition, and left for 72

10 hours at a temperature of 40°C and a relative humidity of
95% to adjust its moisture content. After this, the test
piece was subjected to reflow step of the thermal profile
shown in Fig. 1 using an infrared heating oven ("SMT Scope",
made by Sanyo Seiko). The thermal profile was monitored by

15 a sensor equipped on the test piece. The reflow step was
conducted by changing the actual peak temperature, as
described in Fig. 1, from 240 C to 270 C at intervals of
5 C. The appearance of the test piece was observed
visually after it had passed through the infrared heating

20 oven. The highest temperature at which the test piece did
not melt and no blistering occurred was recorded as the
blistering resistance temperature. The higher the
blistering resistance temperature, the better the

blistering resistance. 1In Tables 1 and 2, "poor" means the

25 blistering resistance temperature was lower than 240°C,



PAOMI A polyamde with an intrinsic viscosity [rj] of 0.80 dL/g, a nelting
point of 308C, and a term nal blocking 15 ratio of 90% (term nal bl ocking
agent: benzoic acid), prepared accordi#ng to the nmethod desc?d BEGEMBEBR2095| e
1 of Japanese Patent Application Laid-QOpen No. Hei9-12713, in which the

di carboxylic acid units were terephthalic acid wunits, and the diamne units
consi sted of 85 nol % of 1,9 20 nonanedi am ne units and 15 nol e% of
2-methyl -1, 8- octanediam ne units. PA 6-6T A polyamde with an intrinsic
viscosity [11] of 0.82 dL/g, a nelting point of 310C, and a term nal

bl ocking 25 ratio of 89% (term nal blocking agent: benzoic acid), 36 20
DECEMBER 2665 pr Bparedt ae dorh tRy 1Y t1Rs ifdeR68 §6BBRIBEHIEn"ERanpl e 1 of
Japanese Patent Application Laid-Open No. 2000-86759, in which the

di car boxybe¢wvaend24hi 88d coNEiCst @drdof' 988 dipineansf the dpkphtdvalnic acid units
and 45 nol e% of adipic acid units 5 and the diamne units were

1, 6- hexanedisasitascant espe RGr e AaomighsiralthgnavaPf@bl e product with a
melting point of 292C, ("Nylon F5000", made by Unitika Ltd.) [Conponent

(B)] 10 Ester tar ound represented by Formula (1), in which R

and R2 are henicosyl %rou s, and mand n are 1.
5 A sheet {test piece) of 1 mm in thickness was produced

by injection molding of the polyamide resin composition,
and tested for the flame retardance thereof as set forth in
UL-94, as discussed below. A test piece of a thickness of
1 mm is vertically clamped at its top end, a specific flame

10 is applied to the bottom end for 10 seconds and then
removed, and the time for which the test piece is still
burning is measured (first test). After the test piece is
spontaneously extinguished, a flame is again applied to the
bottom end of test piece and removed, and the time for

15 which the test piece is still burning is measured (second
test). The same measurement 1s made for five test pieces,
and a total of ten measurements is made. Thus, five data
for the burning time in the first test and five data for
the burning time in the second test are obtained. The

20 total of these ten measurement values is termed T, and the
maximum value thereof was termed M. A rating of "V-0" is
given if T is 50 seconds or less, M is 10 seconds or less,
the test piece does not burn all the way up to the clamp,
and no flaming molten drops ignited a cotton cloth 12

25 inches below the test piece. A rating of "V-1" is given if



Ester compound 2 A conpound represented by Fornmula I, in which RL and 15 R2
are heptadecyl groups, and mand n are 2. [Corrponent (9] GW-PBrS A

bromi nat ed pol ystyrene nodified with 350 nol % of gl yci dyl nmeOHRECEMBER 2005
("CN2044C', made by G eat Lakes 20 Chemical Ltd.). Brom nated PPO A

brom nat ed pol ypropyl ene oxi de ("SR-460B", made by Dai-ichi Kogyo Seiyaku
Co., Ltd.). [Component (D)] 25 AM1 37 20 DECEMBER 2005 An am de ol i goner
with a nol ecul ar weight of 790 (determ ned by GPC analysis), a nelting

poi nt of 204C and a mi dpoint tenperature of 380C on a thernogravinetric

| ysi d t t h f d
clealic adl A GURyPERGFaN Rl Sana (al plh S 0s &rgﬁ%éaa?%‘r’léif er ance

Exanple 1 b | Ref ST i
i 1 ogen .we%?vﬁlg ArCEF| DA B ore. S vg"y;ﬁ{@pgg ook equigged wih o
undor & niEFOGIRSE FRERErET TheSRoht BTG i n%e%e dootiboldvang & o

;ggggegﬁ'rym"ﬁ';tggg (ST, WL 139 2.0, (2,32 ), ol hyl ened! ami ne vas

5 less, M is 30 seconds or less, the test piece does not burn
all the way up to the clamp, and flaming molten drops did
ignite a cotton cloth 12 inches below the test piece.

The following species were employed as the polyamide
resin, etc., in the following Examples and Comparative

10 Examples.

[Component (A)]

PAOMT

A polyamide with an intrinsic viscosity [n] of 0.80
dL/g, a melting point of 308°C, and a terminal blocking

15 ratio of 90% (terminal blocking agent: benzoic acid),
prepared according to the method described in Example 1 of
Japanese Patent Application Laid-Open No. Hei9%-12713, in
which the dicarboxylic acid units were terephthalic acid
units, and the diamine units consisted of 85 mol% of 1,9-

20 nonanediamine units and 15 mole% of 2-methyl-1, 8-
octanediamine units.
PAG6-6T
A polyamide with an intrinsic viscosity [n] of 0.82
dL/g, a melting point of 310°C, and a terminal blocking

25 ratio of 89% (terminal blocking agent: benzoic acid),



droppi ng funnel over a period of about 30 mnutes. After 15 all the

et hyl enedi am ne had been added, the reaction mxture was heated to 230C,
and the reaction was stopped at the tiéme when 83.5 g (4.64 HoDPECEMBER2005
wat er produced by the reaction had been distilled off. The reaction m xure
was cooled to roomtenperature, taken out fromthe flask 20 and finely

pul verized into a powder. The m dpoint tenperature on a thernogravinetric
anal ysis curve was deternmned by the follow ng nmethod. M dpoint tenperature
on a thernogravinetric analysis curve This was determ ned as set forth in
JI'S K 7120. 25 Specifically, 10 ng of sanple was placed on a specific 38 20
DECEMBER 2005 anfst mecopdianceC the vhabhge Jerdridseofint BEagRABl & Ahs

observed when it was heated fromroomtenperature at a rate of tenperature
rise of 10@RANRSIMEateatnprrdgeatipowtahdwrr) da-ad08f8000%mLAiRi n, and the
m dpoi nt tenperature 5 was read fromthe resulting curve of change in nass.
AM 2 A bi sdride e igapbr&ydlar 2aGefightled ®UGisdeselolfi 3§ Mpéehat ©6f 125C and
a mdpoint tenperature of 390C on a_ thernogravinetric analysis curve

measur ed ieremitthedgen atadavrbsphene, 4 ekt eédlipdicng céfetiPiiESaci d and

1, 9- nonanedi am ne. This was obtai ned by the sanme procedures as in
Ref er eAce Bardl%e diardpeephitharehs adfphexarsd adseugedts-and 183.6 g (1.16
nol ) of 1, 9-nonanedi am ne was used instead of the 139.2 g (2.32 nol) of

et hyl enedi am nek246

A commercially available product with a melting point
of 292°C, ("Nylon F5000", made by Unitika Ltd.).
[Component (B)]
10 Ester compound 1
A compound represented by Formula (I), in which R' and
R* are henicosyl groups, and m and n are 1.
E om nd 2
A compound represented by Formula I, in which R! and
15 R? are heptadecyl groups, and m and n are 2.
[Component (C) ]
MA-PBr
A brominated polystyrene modified with 2.0 mol% of
glycidyl methacrylate ("CN2044C", made by Great Lakes
20 Chemical Ltd.).
Brominated PPO
A brominated polypropylene oxide ("SR-460B", made by
Dai-ichi Kogyo Seiyaku Co., Ltd.).
[Component (D) ]

25 AM-1



15 [ Conmponent (E)] Zinc borate "Fire Break 415", made by Borax Kabushi ki

Kai sha. Zinc stannate "Flantard-S", made by Ni ppon Light Metal Conpany,
Ltd. 20 Sodium antinonate "NA-1070L" 37made by Ni ssan Chem c2l DEGEMSHER 2005
Ltd. [Conponent (F)] dass fiber 1 "CS-3J-256S" (round cross section), nade
by Nitto 25 Boseki Co.,Ltd. 39 20 DECEMBER 2005 G ass fiber 2

"CSH- 32A- 870S" (cocoon-shaped cross section), made by N tto Boseki Co., Ltd.
PTFE 5 "PTFE-6J" (m cropowder of polytetrafluoroethylene), made by Du
pont-M tsui Fluorochem cals Conpany Ltd. [Exanples 1 to 9] The conponents
listed in Table 1 bel ow were prem xed in an anmpbunt shown in Table 1, then
fed into a tw drs@mewe ehigsmender Ll TEdECUlamdeliofntToé J8Ban Steel Works
Ltd.), where the m xture was nelt-kneaded and extruded at a cylinder

t enper at ur(@etker820€d bhe@PComhady el cut nialttongpeblietsodf 2p61G aridde resin
conposition. The flowability of the resulting polyam de resin conposition
was eval uat eddppibs thepertthode gd ¥ e?Efove. aAtsermagnal dest @it i cl e obt ai ned

by 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, a
distillation port, and a dropping funnel was charged with

10 691.4 g (2.32 mol) of stearic acid and 169.4 g (1.16 mol)
of adipic acid under a nitrogen atmosphere. The contents
were heated to 190°C and completely melted, after which
139.2 g (2.32 mol) of ethylenediamine was added throu§h the
dropping funnel over a period of about 30 minutes. After

15 all the ethylenediamine had been added, the reaction
mixture was heated to 230°C, and the reaction was stopped

at the time when 83.5 g (4.64 mol) of the water produced by
the reaction had been distilled off. The reaction mixure
was cooled to room temperature, taken out from the flask

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 analvsis curve

This was determined as set forth in JIS K 7120.

25 Specifically, 10 mg of sample was placed on a specific



the injection nolding of the polyamnide resin conposition at the condition
of cylinder tenperature of 330C and nold tenperature of 150C was tested for
mechani cal strength, sliding propertid8s, blistering resista?tBECENMBER 2065
20 retardance by the above nethods. These results are given in Table 1. 25
40 Table 1 20 DECEMBER 2005 Exanpl es 123456789 Conposition (parts by weight]
36.1 33.25 35.15 36.1 - - 36.1 PAOMI ,. ........ .. ... ..., e
, 36.135. 15-..... _.__...36.1 PA6-6T PA46------ 35.15-- Ester Compound 1 1.75
thermal balance, the change in mass of the sample was
observed when it was heated from room temperature at a rate

of temperature rise of 10°C/min under a nitrogen flow
having a rate of 100 mL/min, and the midpoint temperature
5 was read from the resulting curve of change in mass.
AM=-2
A bisamide with a molecular weight of 690, a melting
point of 125°C and a midpoint temperature of 390°C on a
thermogravimetric analysis curve measured in a nitrogen
10 atmosphere, manufactured using stearic acid and 1,9-
nonanediamine. This was obtained by the same procedures as
in Reference Example 1, except that no adipic acid was used,
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, Ltd.
20 Sodium antimonate
"NA-1070L", made by Nissan Chemical Industries Ltd.
[Component (F) ]
Glass fiber 1
"CS-3J-256S" (round cross section), made by Nitto

25 Boseki Co.,Ltd.



1.85 -

1.85 1.85 0.95 0.95 Ester Conpound 21.9--1.9..

.............. --. _-.-._. 1.9- GWA-PBrS 2326 2323 23 23 23 23 23 Bronunated

10

15

20

25

A1 - -----0.95 - AM2---0395 Zinc Stannate - 1 20 DECEMBER 2005

Glass fiber 2

“CSH-3PA-8708” (cocoon-shaped cross section), made by
Nitto Boseki Co.,Ltd.

PTFE

"PTFE-6J" (micropowder of polytetrafluoroethylene),
made by Du pont-Mitsui Fluorochemicals Company Ltd.
[Examples 1 to 9]

The components listed in Table 1 below were premixed
in an amount shown in Table 1, then fed into a twin-screw
extruder ("TEX44C", made by The Japan Steel Works Ltd.),
where the mixture was melt-kneaded and extruded at a
cylinder temperature of 320°C, then cooled and cut into
pellets of polyamide resin composition. The flowability of
the resulting polyamide resin composition was evaluated by
the method given above. Also, a molded article obtained by
the injection molding of the polyamide resin composition at
the condition of cylinder temperature of 330°C and mold
temperature of 150°C was tested for mechanical strength,
sliding properties, blistering resistaﬁce, and flame
retardance by the above methods. These results are given

in Table 1.



51 Zinc Borate 55- - 51 155 ..... e --b-- 5-
Sodi um Anti nobnate5 d ass Fiber 1 33 33 33 333333 33 33 33 d ass Fi ber

2------- PTFE111111111 Properties 40 20 DECEMBER 2005
Table 1
Examples
1 2 3 4 5 6 7 8 9
Composition [parts by weight]
PAIMT 36.1 | 3325|3515 36.1 | 36.1 — — 36.1 | 36.1
PA6-6T L L 35.15 ] |
PA46 - — - - - — | 3515 — —
Ester Compound 1 19 | 1.75 | 1.85 1.9 — 185 | 1.85 | 0.95 | 095
Ester Compound 2 I S - — 19 | — - | = —
GMA —PBrS 23 26 23 23 23 23 23 23
“Brominated PPO - =123 -1 = - — — | -
AM—1 — — — — — - | - 0.95 —
AM—2 — =1 -1 =1 =71=71=71="108s
Zinc Stannate 5 — 1 5 5 1 1 5 5
Zinc Borate N I I — — | =1 =1 =1 =1 =
Sodium Antimonate I 5 — — 5 | s — —
Glass Fiber 1 33 | 33 | 33 133 33 33 4 33 1 33 |
Glass Fiber 2 — - — 33 — — — — —
PTFE 1 1 1 1 1 1 1 1 1
Properties
Flowability [mm] 90 93 88 95 91 89 87 94 93
Tensile strength [MPa] 170 165 168 160 169 165 160 166 167
Weld strength [MPa] 35 32 33 35 34 32 33 33 33
Sliding property good | good | good | good | good | fair | poor | good | good
Blistering resistance good | good | good | good | good | fair | poor | good | good
Flame retardance V-0 | VO | VO | VO | V-0 | V-O | V-0 | V-0 | V-0

5 [Comparative Example 1]

Pellets of a polyamide resin composition were obtained
by the same procedures as in Example 1, except that the
ester compound 1 was not added. The resulting polyamide
resin composition was tested in the same manner as in

10 Example 1, the results of which are given in Table 2.



909388959189879493 Flowabili [mm Tensile strength

[ MPa170165168160169165160166167 Wl |l siren h [ MPa] 353233353432333333 Sli di ng
pr oper t ygoodgoodgoodgoodgoodf ai r poor gotigood Bl i stering 20 DECEMBER 2005
resi st ancegoodgoodgoodgoodgoodf auoor oodood Fl ane

ret ar danceV- OV- OV- OV- OV- OV- OV-0V-0V-0 5 [ Conparative Exanple 1] Pellets of a
pol yam de resin conposition were obtained by the sane procedures as in
Exanpl e 1, except that the ester conpound 1 was not added. The resulting
pol yam de resin conposition was tested in the sane manner as in 10 Exanpl e
1, the results of which are given in Table 2. 41 20 DECEMBER 2005

[ Conpar at i VECERARPF V2 1EHEIRI& £ lof a pol yani de resin conposition were
obtained by the me procedures as in Exanple 1, .except that the ster
Compound 1, the ERREPRIGE BrkP 1A S ahRATBORAE 658 HEES adkbthNThe
resul ting gol éam' de resin conpositiaon was ﬁes ed in the sane manner as in
Exanpl e 1, P¥hENEeSaMe sPIHICCMHSSh a8 TgFERPLR TabPECORL [ Bipaiiii ve Exanpl e

3] Pell etsegfge? g%%éam' del,r e%igg cog?osi ',ti oa \é\%ﬂizobt ained 10 by the sanme
procesur es n mpte v, ‘et Phat ehe PBY St te Wit stannate
vere ol added.o 0GR 08 R0l de L e8! D.commosliion s [ested I the
tested in the same manner as in Example 1, the results of
which are given in Table 2.
[Comparative Example 3]
Pellets of a polyamide resin composition were obtained
10 by the same procesures as in Example 1, except that the
GMA-PBrS and the zinc stannate were not added. The
resulting polyamide resin composition was tested in the
same manner as in Example 1, the results of which are given
in Table 2.
15 [Comparative Example 4]
Pellets of a polyamide resin composition were obtained
by the same procedures as in Example 1, except that the
ester compound 1 was added to PASMT in an amount shown in
Table 2. The resulting polyamide resin composition was
20 tested in the same manner as in Example 1, the results of
which are given in Table 2.
[Comparative Examples 5 and 6]
Molded articles obtained by the injection molding of
an LCP ("Sumika Super E6006L", made by Sumitomo Chemical

25 Company Ltd.) or PPS ("Fortron A4", made by Polyplastics



in Table 2. 15 [Conparative Exanple 4] Pellets of a polyam de resin
conposition were obtained by the sane procedures as in Exanple 1, except
that the ester conmpound 1 was added #® PAOMI in an anount sROPRCEMBHRR0GS
2. The resulting polyam de resin conposition was 20 tested in the sane
manner as in Exanple 1, the results of which are given in Table 2.

[ Conparative Exanples 5 and 6] Ml ded articles obtained by the injection
nol di ng of an LCP ("Sum ka Super E6006L", made by Sumi tono Chem cal 25
Company Ltd.) or PPS ("Fortron A4", made by Pol ypl astics 42 20 DECEMBER 2005
Co.,Ltd.), both of which are resins with high heat resistance, were tested
by the ab&@e:ktfhodsPothecf el ¢l axsd ngfildls aréhghieh haatfable 2. Table 2
al so shows the results of evaluating the flowability of these resins by 5
t he above IfBLREENCFablere Tot R &Y \ﬁgl%@é%@mee@em@d% Coapossteion (parts by

wei ght) 386662. 728. 5-- PAOMI LCP - -
of which are given in Table 2. Table 2 also shows the

results of evaluating the flowability of these resins by

5 the above method.

Table 2
Comparative Examples
1 2 3 4 5 6

Composition (parts by weight)

PAOSMT 38 66 62.7 28.5 — —

LCP ‘ - — — — 100 —

N M — e M M M ma T u

Ester Compound 1 — — 33 9.5 — —

GMA —PBsS 23 — — 23 — —

Zinc Stannate 5 — — 5 — —

Glass Fiber 1 33 33 33 33 — —

PTFE A 1 1 1 1 — —

Properties

Flowability [mm)] 62 45 50 105 90 35

Tensile strength [MPa] 175 190 185 150 140 175

Weld strength [MPa] 38 60 57 28 20 50

Sliding property good | good | good | good poor fair

Blistering resistance good | good | good | poor good | good

Flame retardance V-0 V-1 V-1 V-2 V-0 V-0
10 Having now fully described the invention, it will be

apparent to one of the ordinary skill in the art that many
changes and modifications can be made thereto without
departing from the spirit or scope of the invention as set

forth herein.



- - 100 - ...... . -- -

e e PPS---100 Ester Conpound 13. 39. 5-- - PBr S23--23 Zi nc
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This application is based on Japanese Patent

Application No. 2002-112344, filed on April 15, 2002, the
entire contents of which are hereby incorporated by

reference.



forth herein. 43 20 DECEMBER 2005 This application is based on Japanese
Patent Application No. 2002-112344, filed on April 15, 2002, the entire
contents of which are hereby |ncorporatéw-by reference. 44 ZDDEEEMWBHR@G05
WHAT IS CLAIMED IS: 1. A polyam de resin conposition conprising 100 parts by
wei ght of (A) a polyamde resin with a 5 nelting point of 270C to 340C, 0.2
to 20 parts by weight of (B) a conmpound represented by Fornula (1) CH3

R CO (OCH2CH2),"-O C O Q(CH2CH20) nOCCR2 (1) CH3 where R and R2 are al kyl
groups having at least 9 carbon atons, and mand n are integers from1l to
3; and 10 1 to 100 parts by weight of (C) a brom ne-based flane retardant.
2. The pol ydHAde Fe SR IMERR St i on according to Claim 1, further conprising
an am de conmpound (D) with a 15 nol ecul ar wei ght of 300 to 3000 and with a
melting point of 80 to 260C, in an anmount of 0.1 to 10 parts by wei ght per
100 parts by wei ght of the polyam de resin of conponent (A). 3. The

pol yami de resin cohnpdsirdla® A§isAg§ €eMPPalkiQD 2OMRRESEI% t he ani de

conmpound (D) is the one obtained by
100 parts by weight of (A) a polyamide resin with a

5 melting point of 270°C to 340°C;
0.2 to 20 parts by weight of (B) a compound

represented by Formula (I)

CH,
|
R‘CO(OCHZCHz)m—O-—@—?—@—O(CHchzo)nOCRz 4))
CH,

where R! and R? are alkyl groups having at least 9 carbon
atoms, and m and n are integers from 1 to 3; and
10 1 to 100 parts by weight of (C) a bromine-based flame

retardant.

2. The polyamide resin composition according to Claim
1, further comprising an amide compound (D) with a
15 molecular weight of 300 to 3000 and with a melting point of

80 to 260°C, in an amount of 0.1 to 10 parts by weight per

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

3. The polyamide resin composition according to Claim

20 2, wherein the amide compound (D) is the one obtained by



45 20 DECEMBER 2005 reacting a diamne with a m xture of a nonocarboxylic
acid and a dicarboxylic acid. 4. The pol yam de resin conposition according
to any one of Clains 1 to 3, whereindihe polyanide resin of 26DEORMBER2005A)
i s conposed of (a) dicarboxylic acid units containing 50 to 100 nol % of
terephthalic acid units and (b) diamne units containing 50 to 100 nol % of
aliphatic al kylenediamne units having 6 to 18 carbon atons. 10 5. The

pol yam de resin conposition according to Claim 4, wherein the aliphatic

al kyl enedi ami ne units having 6 to 18 carbon atons are 1, 9-nonanedi am ne
units and/or 2-methyl-1,8-octanediamne units. 15 6. The pol yam de resin
conposi t | 6A2&EERY df N AT Yy 1 tEné SR XERERnRT 12 tBOCARRPBIA G K€ 5ol yani de
resin of component (A) has an intrinsic viscosity of 0.4 to 3.0 dL/g. 7.
The pol yafi8ed r @5¢ 7 RoAPOT t3091-according to any 20 one of Claims 1 to 6,
further conprising a flanme retardant synergist of conponent (E), in an
anmount of 0.1 to 50 parts by weight per 100 parts by weight of the

pol yani de resi A-of Theorpbyrihtd] AES 146 COFPPECEMRER QP05 BT TR 398! yani de
resin conposition according to any one of Clains 1 to 7, further conprising
a filler 8P ebnpbhbht MO In "ART&ABuRRCOPOOYANI S I00 iparfs by wei ght per
100 pasrts by wei ght of the polyanide resin of conponent @ 5 (A.

component (A) is composed of (a) dicarboxylic acid units
containing 50 to 100 mol% of terephthalic acid units and

(b) diamine units containing 50 to 100 mol% of aliphatic

alkylenediamine units having 6 to 18 carbon atoms.

10 5. The polyamide resin composition according to Claim
4, wherein the aliphatic alkylenediamine units having 6 to
18 carbon atoms are 1,9-nonanediamine units and/or

2-methyl-1, 8-octanediamine units.

15 6. The polyamide resin composition according to any
one of Claims 1 to 5, wherein the polyamide resin of

component (A) has an intrinsic viscosity of 0.4 to 3.0 dL/g.

7. The polyamide resin composition according to any
20 one of Claims 1 to 6, further comprising a flame retardant
synergist of component (E), in an amount of 0.1 to 50 parts

by weight per 100 parts by weight of the polyamide resin of

component (A).



9. A nolded article conposed of the polyam de resin conposition according to
any one of Clains 1 to S
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8. The polyamide resin composition according to any
one of Claims 1 to 7, further comprising a filler of
component (F), in an amount of 0.1 to 300 parts by weight
per 100 parts by weight of the polyamide resin of component

5 (A) .

9. A molded article composed of the polyamide resin

composition according to any one of Claims 1 to 8.



