1 SPECI FI CATI ON PCLYAM DE COMPCSI TION  Technical field [0001] The present
invention relates to a pol yam de conposition. Specifically, the present
invention relates to a pol yam de conposition that is suitable as materi al
to nmold electronic parts having thin |1 portion acceptable to Surface
Mount Technol ogy (SMI) and is excellent in flane retardancy, heat

resi stance, nolding property such as flowability and nechani cal
characteristic. Background art [0002] In the surface nount technol ogy, a
printed wiring board where papELSDFHEATIONSpr ead beforehand is prepared,
and a surface nmount device (SMD) such as chips is mounted on the board
with a special device called chip nmounter. Next, the solder is nelted by

heating it to about 250 C | i t furnace (solder reflow
process), and the surface %ﬁﬁmm@%ﬁmon the printed wiring
board. Conventionally, "Through Hole Munt Technol ogy", that is the

nmet hod of soldering a lead wire, a foot of chip or the |like on the back
side of the bomdhmédlgiel@assing it through the board via a throughhol e

(component hole), has been enployed. Enploying of the Surface Munt
Technol of)p0iénder s tHee tpresanghholemtiomeeelates mo tdeolyamideh cémipesivisumt

Technol ogy unnecessary, and may result in mniaturjzatjon of parts,
i ncrease of th gk@éé tgg,pgpqe)p,t mﬁ?%ﬂ%ﬁ&ai%ﬁ 2% P@iqu@eu‘&é% ISIUOR t he

li ke. I n additj,on,: | eyl n h i / -] :
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performance eh&gigiPcesptidlé CO MatheeMaght VRIchholLyd«SRIPPIAE tibe
surface 2 nount technology. In particular, cellular phones and
not ebook- si zedexqelenbnal flamepreterdarmye hypt casistaraepl esolding peoperdduct to
whi ch

' such as flowability and mechanical characteristic.

Background art

[0002] In the surface mount technology, a printed wiring board
where paste solder is spread beforechand is prepared, and a surface
mount device (SMD) such as chips is mounted on the board with a
special device called chip mounter. Next, the solder is melted by
heating it to about 250 °C in a high temperature furnace (solder
reflow process), and the surface mount device is bonded on the
printed wiring board. Conventionally, "Through Hole Mount
Technology”, that is the method of soldering a lead wire, a foot of
chip or the like on the back side of the board after passing it through
the board via a throughhole (component hole), has been employed.
Employing of the Surface Mount Technology renders the throughhole
needed in the Through Hole Mount Technology unnecessary, and may
result in miniaturization of parts, increase of the package density,
miniaturization of the board, and the like. In addition, employing
of the multilayer board has increased freedom of wiring.

[0003] A development of small, thin-walled and high performance

electronics device has been activated by developing the surface



thinning is advanced. The thinning of such el ectronics devices demands

| i ghter and ninbler electronic parts installed in the devices. [00041

El ectronic parts are obtained by nolding resin materials with the
injection nolding or the |ike. Wen e%ectronic parts beconme thinner, such
problens as the non-filling of the reSin materials tend to occur by the

poor flowabi | ill&ll}')uﬂtt ool rlne{ -a%k%ﬁiar Jé'lﬁﬂgi‘ ?Fﬁnes Bhahokdibiibedy 18

required for the resin nma reover, ane retardancy as high as

V-0 class in thasobhl 24mpluandante itgplealiaixhyngleqwlride pesdudieto ediich
material, in a field of electric or electronic parts. In the vertical
burni ng test ofhinhing - gdvagceddarkhe tthinwiast phwuch elechnenitsngesices he
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by dripping bufhy ngjet€esh mbhlihBeoc ohé dike. arhehecleutlombnpartebdorhe becone
V-2 class. Thus, the flowability and the flame retardancy are the
conflicting chéravesrsushipebleans astthe nomefBsunef theoresn miterinlydend bal ance

bet ween these propertjes 0005], Since th olyam de is. excellent in
mechani cal st r&n@&ﬁ%r Y5 [p%ort éﬁ?"’@gﬁﬂé{xaﬁﬁﬁ% %Fmr MEL 'teﬂ‘ﬁTe P¥ed by
t hi age. | 1 : . TS tic pol yam de ha
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acceptable to sol deylof&fviesWapflasrs setaydShly (sehighatagnV-(Detisgeiii the and
Patent Document 2). Mreover, reducing nolecular weight of a resin or a

bl ended mat er i BIL-94 standsardnigi wapadly vdaunxl for-thedesimgnatgerd, {sadieldat ent
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dripping burning resin is judged by contacting a thin-walled test
specimen vertically fixed with flame. In general, when the
flowability of the resin material is raised, the melting tension
becomes decrease at the vertical burning, as a result, cotton is
ignited by dripping burning resin to the cotton, and the judgment
tends to become V-2 class. Thus, the flowability and the flame
retardancy are the conflicting characteristics, and it is necessary to
strike a good balance between these properties.
[0005] Since the polyamide is excellent in mechanical strength, it is
a typical example of resin material used by this usage. In the
polyamides, Nylon 46 or semiaromatic polyamide has been especially
employed, since the resin has good heat resistance acceptable to
solder reflow process by SMT (see Patent Document 1 and Patent
Document 2). Moreover, reducing molecular weight of a resin or
a blended material used, blending of viscosity-reducing agent (see
Patent Document 3), and the like are known as a means to improve
flowability of polyamide composition comprising such polyamide.

However, the polyamide composition with improved flowability tends



dripping of nelt in the exam nation of flame retardancy based on UL-94
standard. In case of certain size or shape of nolded article, the

pol yam de conposition that is large in the deformation of test specinen
at flame retardancy exam nation or th§ pol yam de conposition that is easy
to fall in drips mght not be able to"nake desired flanme retardancy

appear. [0006] ' b dr:Lpp) ' nmeans
o prevent a msl Foek o Ent ot B dblorinBil P A Rm e of ARt B
conposi ti on cogpsitk of neelt Har tepkRsiitatiasiof fkunb weardaoicyclhudednat es,

pol yam des and the |1 a flame retardant, a scaly i nor(gani o g_owder, and

ke i,
pol yt et r af | uor BlePhyptandardpTER)caspof caziain fsizs pr shapeoh@madepenticles i s
di scl osed in Patent. Document 4. . .Moreover,, a flane-retardant po r
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that have fi brd¢sirest fame yetapdancyeadpRiarh t he pol yani de conposi tion having
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standard. Mor e, covpositiod caddidsed e ofmauthedhoplaetit| vedinngucksiag such
as PTFE that has fibril-formng properties_is increased for the
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Moreover, a flame-retardant polymer composition comprising a

thermoplastic polymer such as polyamides, a specific phosphorus
compound, and magnesium hydroxide is disclosed in Patent
Document 5. It is disclosed that a fluorine resin can be mixed with
the flame-retardant polymer composition to obtain a anti-dripping
effect at burning. However, only mixing of fluorine resin such as
PTFE that have fibril-forming properties with the polyamide
composition having improved flowability results in insufficient
anti-dripping effect, especially, when a thin-walled test specimen
that assumes electronic parts that have thin wall portion of about
0.75 mm in thickness is used as a test specimen of flame retardancy
examination -based on UL-94 standard. Moreover, when the
additive amount of the fluorine resin such as PTFE that has
fibril-forming properties is increased for the improvement of the
anti-dripping effect in the thin-walled. test specimen, fibrous
foreign materials derived from the fluorine resin such as PTFE that
has fibril-forming properties appear on the surface of the molded

article to disfigure the molded article, and mechanical strength such



as welding strength is reduced occasionally. [0007] Anti-dripping agents
other than the fluorine resin such as PTFE that has fibril-formng
properties are known. For exanple, Patent Docunent 6 discloses, in order
to inhibit drips at burning, adding ?f nodi fied pol yolefins to an
aromatic polyam de resin having a nelting point of not |ess than 280 C

and | ess than %ﬁg’eﬁﬁ%%%ﬁﬁ%é&%% Nhdehsbgamnal amno groups of 10 to

150 nmol / kg. wever, Ing of the fluorine resin such as
PTFE t hafooatds fi briAnfiatrippiagpagnastither thanethe dddiritg eésihhendindsfi ed
pol yol efins, when a thin-walled test specinen having thin wall portion of
about 0.75 mm PhFhtkainkas fibrilderming pronsstics saeikpownr Foy exampla ar dancy

exam nati on bage UL-94 standard, m.ght.not .result; in sutficiently
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invention to provide a polyam de conposition and_ nolded articles nade
t hereof, that Pertiqn phabeufQ.7§ mm in thickness is used as a test specimen of

flame retardancy examination based on UL-94 standard, might not
result in sufficiently inhibiting drip.

[0008] [Patent Document 1] Japanese Published Unexamined Patent
Application No. 2003-82228
[Patent Document 2] U.S. Patent Publication No. 2002/0055589
[Patent Document 3] U.S. Patent Publication No. 2003/0229162
[Patent Document 4] Japanese Published Unexamined Patent
Application No. H11-172119
[Patent Document 5] Japanese Published Unexamined Patent
Application No. 2005-170963
[Patent Document 6] Japanese Published Unexamined Patent
Application No. 2002-114906
[Patent Document 7] Specification of US-Patent No. 5773556
[Patent Document 8] Specification of U.S. Patent No. 3370030
[Patent Document 9] Specification of U.S. Patent No. 3032589

Disclosure of invention
Problems to be solved by the invention
[0009] It is an object of the present invention to provide a polyamide

composition and molded articles made thereof, that is suitable as



material to nold electronic parts having thin wall portion acceptable to
Surface Mount Technology (SMI) and is excellent in flame retardancy, heat
resi stance, nolding property such as flowability, and nechani cal
characteristic. Means for solving thegproblem|[0010] As a result of
diligent research to achieve the above purpose, the present inventors

found that an gxgekhpiy nﬂ@&llé?é&ﬂﬁli@ﬁﬁ%%ﬁié\iiﬁ@ thir[‘dwfaﬂ o '(i%c@ﬁﬂt-ﬁﬂe heat
nd nme

resi stance, noldability such as flowability, a chani ca
char act eri st i ctec d@uffacco MMaine dTéshnotrgyo UM Py amd fis aexcellensr taflamed an

anti-dripping agent conprising.a fluoripne resin (d) and pol.yner (C2)
sel ected from H¥Har nﬂle@F LRSIt RER mé??‘i‘ﬁ*ﬁt PFPPWEWISHS s%%%ﬁ%ﬁat
specific ratioa% b

i .ng high nelting point. The present
i nventi on was Conp eﬁ%g%%b%%ﬂlg?%g?h%lﬁ her on the basis of this finding.

[0011] That is, the present invention provides: a polyamde conposition
conprising 100 parts by mass of polyanmde (A) with a nelting point of 270
C to 340 C, frMmwahstfor 3@0inmthesptwplemss of flame retardant (B), and from

;nz io- é?l Bﬁﬁ@ géeﬁsgﬁ?‘f@gn Irqu{ébgg‘l‘??%gg n%? ég%ji’eﬂy(%ga )ealbgﬁél %g‘trp?%east one
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hal ogen atom jmflahlieCfetarddmss heat késiofancbenioldibilibe stels B flodability he
polymer (C2) is 1/4 to 4/1, and a nolded article thereof. Effect of the
| nventi on [ 0012hd Theclpotipahicharantemisti¢ tiaonbefohthmeask by etnmpommedinigoa has
hi gh fl owabi lhté’i an flarre(#ﬁtarda c_axﬁas .high as V-0 class, gnd,. in
addition, is eNeme prdantgndepn ut R E ST i TN g eh &t B G

charact e 1 craREE) iy 00, IR 4006 AEE b
aromatic vinyl-based polymer at specific ratio with a polyamide
having high melting point. The present invention was completed by
study further on the basis of this finding.

[0011] That is, the present invention provides: a polyamide
composition comprising 100 parts by mass of polyamide (A) with a
melting point of 270 °C to 340 °C, from 1 to 100 parts by mass of
flame retardant (B), and from 1 to 10 parts by mass of anti-dripping
agent (C), wherein the anti-dripping agent (C) comprises a fluorine
resin (C1) and at least one polymer (C2) selected from the group
consisting of an ilonomer and a modified aromatic vinyl-based
polymer containing less than 15 mass % of halogen atom, in which a

mass ratio of the fluorine resin (C1) / the polymer (C2) is 1/4 to 4/1,

and a molded article thereof.

Effect of the Invention

[0012] The polyamide composition of the present invention has high
flowability and - flame retardance as high as V-0 class, and, in
addition, is excellent in solder reflow resistance and mechanical

characteristic. Especially, even when the polyamide composition of



pol yam de conposition such as a mlled fiber, a cut fiber or the like, a
troubl e of the pol yam de conposition such as a deterioration of flane
retardance by inprovenent of flowability, and an increase of deformation
or occurrence of drip in flame ret ardﬁnce exam nation can be inhibited.

[ 0013] The pol yam de conposition of the present invention can be nvolded

into el ectroni ghdPgFdsnhawed@idniohtiils a AOEF tIRScACEKAR ABabilgy oBhesuch as
connector including autonotive connector, and socket, capacitor seat,

“swi tch, camner apolydulide anthpolkgidn keclwas momilled fibek, a catifiber by theflikd,i ng or
the Iike. The nol ded arjicle obtaiped by using the pol yam.de conpgsition
of the presentaiﬁmﬁﬁeﬁth%m Yaraicr hREPPRHCOFHRE asoR| SRIPHPERETE By SMT.

d strength (L ine of,th 6.6 high | ded
artiole nas 1 e kB bt BpPLAE: B Rl Bk dplap TE-RE P O°

sophi sti cat ed @éfoeinh@dnCer demir@ences BRkipaiid flald r¥Rirdafite bxathinafeat Mode
for Carrying out the Present Invention [0014] The pol yam de conposition of

t he present i nsambe amhibitedpri ses a pol yamide (A), a flame retardant (B),

and an ti~drippi agent . [0015]. The, pol yam de (A) used in,the

o esont RRVEET onP halhd Fohiaride compantioh ot B bferontc eentiprcas hel i ng
oint of the j i r . I ceis

Posut f1cient. BOGEILAS, | dechdl dalflnasing shiddidlbhorainonedpripbance |
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and a noldability deteriorates remarkably since a nolding tenperature
have to be adj¢atasitor seanosvdteh, eopera mustulewind the bBkentwighouhe lagkyani de

1 the Fange. ottt hy WerlERES e silo g Biiet shifeont SptiveBite " ne
pol yam de (A) {{chsidanfils RBRIJoSition of the present invention isn't deformed in
solder reflow process by SMT, and strength of weld line of the
molded article is high, and the molded article has flame retardancy,
which can contribute to making the sophisticated electronics device

small and thin very much.

The Best Mode for Carrying out the Present Invention

[0014] The polyamide composition of the present invention
comprises a polyamide (A), a flame retardant (B), and an
anti-dripping agent (C).

[0015] The polyamide (A) used in the present invention has a
melting point of 270 °C to 340 °C. If the melting point of the
polyamide is lower than 270 °C, solder reflow resistance 1is
insufficient. On the other hand, if the melting point exceeds 340 °C,
a thermal stability of the polyamide and the flame retardant
deteriorates, and a moldability deteriorates remarkably since a
molding temperature have to be adjusted to 340 °C or more. The
melting point of the polvamide (A) is preferably in the range of
285 °C to 330 °C, and is more preferably in the range of 295 °C to
315 °C.



pol yam des such as PA46; and sem -aromatic pol yam des. O these,
sem -aromatic polyam de is preferred because of its heat resistance and
| ower wat er absorption. [0017] A preferred sem -aromatic polyamde is
conposed of a dicarboxylic acid conpenent units (al) conprising an
aromatic dicarboxylic acid units, and a di am ne conponent units (a2)
conpri si pgpi@l al i phath€ cqhdpbte BB thal foly RaNAO A PidPudSatiphReR
atons. In order to prevent heat resistance of an obtai ned pol yam de
conposi tion frpolydeodeasicly at dA4Gicind demei-aicaatiopylyiaonidesd Of shpsment
units (al) contain preferably from40 to 1 nmol 9% _nor referably from
50 to 100 nol SEMERFOMaksROLpRBY agoppefﬁlfr@% apge phGts hept vgsirgcher
still nore pregﬁa%)‘&%r {vra%g g§ &gﬁégo nol % and especially preferably
6ot 2aF ofrat (

from90 to 100 1ol onmat1 € dicarboxylic acid units. [0018] Exanples
of the afmnefi c di caabgxyfeiiedaGethitd¥ohsatid Chalgiemide UDY teogidsead of r @m
terephthalic acid, isophthalic acid, 2,6-naphthalenedicarboxylic acid,

2, 7- napht hal endéitachmiydxy lacid awimponehi4unish{aBl ensgireangoay| atomatid,

1, 4- phenyl enedi_.oxy-di aceti ¢,acid, 1, 3-phenyl enedi oxy-diacetic acjd,
di pheni ¢ aci d, d¥aEPOlieqiasihz BRES, 2404, adi neATRRMRRDE, 4uma$c§9rﬁaoxy| ic
acid, dipheny aQne- 4, 45~ di_car I.G: ac] 4.4 - D j boxylic
aci d. These calflosrﬁé;lgg}%darsl?i%lgﬁlﬁggrﬁgﬁ%égnﬁﬁgﬁ 'glﬁlltgth élJltv \IAIApJé g:}gm@gr(g‘#ﬁgﬁnong
these aromati Cathng@r Daxyide® t8pirfvart idht reBisCimle ofldh Shtavedl poliaalide

resi stance of the obtained pol yam de conposition from decreasing too
much, unit der¢omepoditiom tfeempirdsa¢dsingcitey musbphthal dicaaboxylic acid

2, 6- ht hal di b | ] id, 2, 7- t hal di ] id,
2. & apit al enc o S 5 b R TR Lo
terephthalic f‘gf gh%lggf&n ) t%fﬁf@ﬂ{ﬁg;’m,gs@ﬁﬂﬁloryﬁefgrﬁﬁff’ﬂ&ﬂ 66 18508

conponent uni y contain ot
mol %, further still more preferably from 75 to 100 mol %, and

especially preferably from 90 to 100 mol % of aromatic dicarboxylic

acid units.
[0018] Examples of the aromatic dicarboxylic acid units include a
unit derived from terephthalic acid, isophthalic acid,

2,6-naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid,
1,4-naphthalenedicarboxylic acid, 1,4-phenylenedioxy-diacetic acid,
1,3-phenylenedioxy-diacetic acid, diphenic acid, 4,4"oxydibenzoic
acid, diphenylmethane-4,4'-dicarboxylic acid,
diphenylsulfone-4,4"-dicarboxylic acid or 4,4"biphenyldicarboxylic
acid. These can be used singly or in eombination of two or more.
Among these aromatic dicarboxylic acid units, in order to prevent
heat resistance of the obtained polyamide composition from
decreasing too much, unit derived from terephthalic acid,
1sophthalic acid, 2,6-naphthalenedicarboxylic acid,
2,7-naphthalenedicarboxylic acid, or I1,4-naphthalenedicarboxylic
acid is preferable, and unit derived from terephthalic acid is more
preferable.

[0019] The dicarboxylic acid component units (al) may contain other



di carboxylic acid units besides the aromatic dicarboxylic acid units.
Exanpl es of the other dicarboxylic acid units include unit derived from
al i phatic dicarboxylic acid such as nalonic acid, dinmethyl mlonic acid,
succinic acid, glutaric acid, adipic gcid, 2-nethyladipic acid,
trinmethyl adi pic acid, pinelic acid, , 2-di net hyl gl utaric acid,

2, 2-di et hyl Suc&icﬁi'&))@qicdamézlﬁh@é BodlBbe tho HEDARE diehhoguReldig witd or the

like; unit derived fromalicyclic dicarboxylic acid such
1, 3- cycl opent aBedimpded ok yhe mthei aﬂ;carbpﬁth/abnhanmsemcbmld)myﬂ deri@edd or

the like. Thes can used onbl nati on of two, or npre. The
content of the h%ip %ﬂ‘bar%@%ﬁ%qxé(ﬂﬁm goigni s¥chn gRe H%aé‘ali‘lﬁoxﬁ}de aci d

cpmponent uni tamggq}gylmafoaae&a 2OLYERTRLIG Yl SR8 aollr S BEFL SAP Y 0

nmol % or |ess nor e pre ‘er a ess, espe

preferably 25 pghethydidipiessacidnd rmﬁheﬂ{quwl Yacid) m'g:ﬁ_‘ﬁéﬁc | ggrl, The
sem -aromatic polyam des may contain unit (a3) deri'ved fromtrivalent or

hi gher val ent 22odiypdethyliglotmiic zedd.calibbdidthylsaciivse swoh aszdlaiarerid,tic
acid, trinesic,acid, ronel]itic aci the ik extent ..t hat
melt ol di g pebaglq ﬁpf%o%&%aceamﬁo geﬁ#‘%rdé‘?l r@Y%f/g'rﬂmtﬂécyre b5t

resi st ance, bs ti her.. such
properties of éﬁhe 0 <'}1i|%ne§51Ia ?9%}%71 dJeé relg?hyéclgﬁrploﬁtsEL|%Igﬁ?car?&§d9czje{%(e:1r(1|sorat| ng
too nuch, the 1@@&&@:@@6&@@@5&:@% hsid( 82)theohikal N THeakeeabIhe eo 100
mol % nore preferably from60 to 100 nmol % still nore preferably from

75 to 100 nol siglmoriespabindtion pf éWeroabnqref r SFheocontent 06 thede gthef

al i phati c al kyl enedi a nits ha 6 to carbon atons. [.00

Exanpl es of al ihﬁﬁa i 44 QiR B e Wﬁﬂe%ﬁw% BIEEL DG at ors
i nclude unit r I r..al h 1,

6- hexanedi am n% ﬂl%?%afﬁe)gt@gr{% anqr?]lgwq?&%ecgcﬁgﬁ%g %%%ﬁm/“& R sttt

1, 9- nonanedi anindge pl‘eﬂe@aHBJC@@Qﬂbla% di€less hsbbciﬂl@epﬁéf@th};ﬂﬁ‘%emol % or
1, 12- dodecanedi ami ne or the |like;, and unit derived from branched

ali phatic al kylegpedndnimpst qreferably 10 mol % or less. The semi-aromatic
polyamides may contain unit (a3) derived from trivalent or higher
valent polyfunctionalized carboxylic acids such as trimellitic acid,
trimesic acid, pyromellitic acid or the like to the extent that melt
molding is still possible.

[0020] In order to prevent the heat resistance, low water absorption,
chemical resistance, and other such properties of the obtained
polyamide resin composition from deteriorating too much, the
diamine component units (a2) contain preferably 50 to 100 mol %,
more preferably from 60 to 100 mol %, still more preferably from 75
to 100 mol %, and especially preferably from 90 to 100 mol % of
aliphatic alkylenediamine units having 6 to 18 carbon atoms.

[0021] Examples of aliphatic alkylenediamine units having 6 to 18
carbon atoms include wunit derived from linear aliphatic
alkylenediamine such as 1,6-hexanediamine, 1,7-heptanediamine,
1,8-octanediamine, 1,9-nonanediamine, 1,10-decanediamine,
1,11-undecanediamine, 1,12-dodecanediamine or the like; and unit

derived from branched aliphatic alkylenediamine such as



9 1-butyl-1, 2-ethanedi am ne, 1,1-dinethyl-1,4-butanedi am ne,
l-ethyl-1, 4- but anedi am ne, 1, 2-dinethyl- 1, 4-butanedi am ne,

1, 3-di et hyl - 1, 4- but anedi am ne, 1, 4-dinmethyl- 1, 4-butanedi anm ne,

2, 3-di et hyl - 1, 4- but anedi am ne, 2-netlyl-1, 5-pentanedi am ne,

3-net hyl - 1, 5- pent anedi am ne, 2,5-di nethyl- 1, 6- hexanedi am ne,

2, 4- di et hyl - 11@71&?%4@&1%118‘3@&111%1@ di met hY'l‘dmﬁeth kanpBuAd#amine,
2, 2-di et hyl - -héxanedi am ne, 2,2, 4-tri met hexanedi am ne,
2,4, 4-trinet hy[l ei:hﬁl hekbndicdamane, 2, 4- di el Iﬁytillmethyhémhemrmﬁlmne, :
2,2-diethyl-1, ia di met h -1, 7- hept anedi am ne, .
24 di met byl - 107 REBE A A nctaatnte, b dinePRBaERub o Rpine,
2rrethy|18ot e 8- oct

A mothyl -1 6. oat aadge A Ige bigRdhie s 02 SRATINS pentancdiamine,
1, 4- di net hyI 13&1@ﬁiﬂﬂﬁﬂip@m@@edlarrﬂnd,l met hQIB dinfthel-2/@eHeafidieamine,
3, 4-di net hyl - 1, 8- oct anedi am ne, 4,5-di nethyl -1, 8-octanedi am ne,

2, 2- di met hyl - 128 d@naﬂwdh]a@rheéan@dlanuinﬁet B-dingtbgl dfehiexanaséanmine,
4

d hyl 5= h the |ike.
These can be u2oiAGnagy oy HeRaREHBTHAN Brr BHIRRIRSE L EEhEtafeskiamiionmng
the above aliphat llffrlﬂ(%ﬁli‘lly?"l@h@ﬁ&ﬁ@iﬁﬂilﬁé hayj- Hﬂeéﬁylt 9 6- A& LRI AL OB,

unit derived from 1,6 xanedi am ne 8- oct anedi am he
2-net hyl -1, 8- oQtﬂadmﬂhyhi fTehepthn@dizomaredi A8- d]lﬂnethylﬂ-'ﬂh@pth&ihchﬂmm@e 1,
11- undecanedl am ne or 12-dodecanedi am ne iis preferable, and unit

deri ved from 2.9 %ﬁ@d’édi Eentanatdrainen 2o - dispethydr 157 bﬁptanedmmme

2- et hyl - t.an ne are nore preferabl |ved from
1, 9- nonanedl amg @W&a]unﬁl OFtAREAIBEG om  2- mﬁ%%q&?f’g 3’??1“?\% are
used toget her , 4ihoflsy10r.8%erAl@afiOhe, MOI ar 1r@ahﬁeﬁ{y1tnnsioc%éd\1§ﬂlﬁé om
1, 9- nonanedi am ne based on unit derived from 2-methyl’- 1, 8- oct anedi’ani ne

to be preferablly-meth§d/118-ottmnbddemimgr e Rriéfdanatiyt- ﬁS@maﬁﬁtﬁaﬁanOI 40,
and still rmre refera?l y from90/10 to 80/20 Usi ng1 ol yam de resin
conpri si ng d1meth I.8-octanediamine, 4,5-dimethyl-1,8-octanédiamine,
2,2'd1methyl' 1,8-octanediamine, 3,3-dimethyl-1,8-octanediamine,
4. 4-dimethyl-1,8-octanediamine, 5-methyl-1,9-nonanediamine or

the like. These can be used singly or in combination of two or more.

[0022] Among the above aliphatic alkylenediamine units having 6 to
18 carbon atoms, wunit derived from 1,6-hexanediamine,
1,8-octanediamine, 2-methyl-1,8-octanediamine,

1,9-nonanediamine, 1,10-decanediamine, 1,11-undecanediamine
or 1,12-dodecanediamine is preferable, and unit derived from
1,9-nonanediamine and/or unit derived from
2-methyl-1,8-octanediamine are more preferable. When unit
derived from 1,9-nonanediamine and wunit derived from
2-methyl-1,8-octanediamine are used together, it is preferable for
molar ratio of unit derived from 1,9-nonanediamine based on unit
derived from 2-methyl-1,8-octanediamine to be preferably from 99/1
to 1/99, more preferably from 95/5 to 60/40, and still more
preferably from 90/10 to 80/20. Using of polyamide resin comprising

unit derived from 1,9-nonanediamine and unit derived from



unit derived from 1, 9-nonanedi am ne and unit derived from 10

2-nmet hyl -1, 8-oct anedi amine in the above proportions can give a polyam de
resin composition being better in heat resistance and nvoldability, having
| ower water absorption and giving molged articles with nmore excellent
surface appearance. [0023] The di am ne conponent units (a2) may al so

contai n other 2dhafRylel §Rctsndiesnees ial kRbaibhveapleyp@irMisathiegii h havi ng
6 to 18 carbon atonms. Exanples of the other diamne units mc%ude uni t
derived from abblyeatide thsami cvanperdtionsbeingybettediianhast repistpameedindni ne,
1, 4-butanediam ne.or. the. like; unit derived from alicyclic dianmne such
a5 cycl ohexaneHICIARRLLEY, RATHYE clpEeSh AYHRE ARBFATREION; Suidh GBI RIS,

nor bor nanedi ne%pt%lggi“;m? mdd %&ﬂ&%ﬁﬂ?&ée’%@drﬁﬂb@e or the like; and
unit derived from aronmatic di am ne such: as - phenyl enedi am ne,

m pheny| ¢gaziilam ne, Phyydighfinedicapditont dhity| WREnagy altk®'@ontain other

4, 4' -di am nodi phenyl net hane, 4, 4' -di am nodi phenyl sulfone,

4, 4' - di am nodi giranine wnite besidestadiphaticealkylenpglizmind anilshavigig @ity 18r i n
conbi nati on of t

.t Ih t th t.h di, am its in th
di am ne conpon&ht OHSIEIF‘I%;(ea%‘aI”gﬂ%?B%zﬁﬁbq%egdﬁﬁ&m%%qﬁgénggﬁdﬁgﬁﬁﬁ e

preferably 40 -9 or SSylir3i - eferabl y. 25 0 .ess, and
especially prepjg{rlgg?y fr?%pm?lh Yo (JgirCJ I ggésﬁlﬁ)o CI;}Thés po?%?ﬁnd/gedq%ﬂilﬁ%sed in
t he present i npesgdrediamins,ef Badaltynednimer ommolie likepueipdefieedflym40 % or
nore, still nore preferably 70 %or nore in a term nal_blocking ratio,
that is a rati 8alieyclicer ni didming oupsBtlockedsni t h t er ay¢lehexanadiamgneagent

based th fo ot i nal . f I I hain_in the.pol id
(A WBing of OB elaaER R BAmIteor b nat bl ocki ng FapPertedinfifts hor e

gives a pol yaghaR,HaRBaThé i MakidNd N tSEAAbAQEnRRIheIR19ARAE | t¥r g gi Vi ng
nol ded articles wth excellent properties such as surfiace appearance.

like; and unit derived from aromatic diamine such as
p-phenylenediamine, m-phenylenediamine, p-xylylenediamine,
m-xylylenediamine, 4,4-diaminodiphenylmethane,
4,4-diaminodiphenyl sulfone, 4,4'-diaminodiphenyl ether or the
like. These can be used singly or in combination of two or more.
The content of the other diamine units in the diamine component
units (a2) is preferably 50 mol % or less, more preferably 40 mol % or
less, still more preferably 25 mol % or less, and especially preferably
10 mol % or less.

[0024] The polyamide (A) used in the present invention is preferably
10 % or more, more preferably 40 % or more, still more preferably
70 % or more in a terminal blocking ratio, that is a ratio of terminal
group blocked with terminal blocking agent based on the number of
terminal group of molecular chain in the polyamide (A). Usingofa
polyamide with a terminal blocking ratio of 10 % or more gives a
polyamide composition having superior melt moldability and giving
molded articles with excellent properties such as surface appearance.

[0025] The terminal blocking ratio can be determined by measuring

the number of terminal carboxyl groups and terminal amino groups



[ 0025] The term nal blocking ratio can be determ ned by neasuring the
nunber of term nal carboxyl groups and terminal amno groups 11 in

pol yam de, neasuring the nunber of term nal groups blocked wth term nal
bl ocki ng agent in the polyam de, and nputing with the follow ng
calculating forrmula. Each nunber of term nal groups can be determ ned on

the basis of the doNSaid, ALAGhg the nERReRGefdratinGl %’r&ﬁ‘ﬁ $locked
By 1HE NVR

corresponding to the various termnal groups neasured [ 0026]
Ter mi nal bl ockwith tathmal Yockiag pgéntdn the ddlPamhde,ei amnKcompubhmgtwithl

nunber of term nal groups in_  nmolecular chgins (the X s usually equal to
two tines the Hgddfowpmg Cﬁé@g}aﬁﬁn@ef%m%m §$1,1 o GleferRanabEMUMuber

of the unbl Ocksg'n[bg;g}&ihuﬁgh”8n9hﬁélpt§a§9g%¢] &ﬁe”@ﬁleﬁgf%atlﬁémof‘aéhe

car boxyl groups. cornpound "havi ng unc group reactive

with the ternthatactdiifiac Gigitls Qbrﬁe@ﬁoﬁ@ng fAthe FaBRNY | teBPHH gﬁﬁlp@e
enpl oyed as the term nal bl ocking agent. Specific exanples of the
term nal bl ockimepsagehby EhdMBe acid anhydri des, nonoi socyanat es,

nono- aci i des, noest ers, .nonoal.c | s b lic acid,

nmonoarmi nioé]\% the |i k&M \bﬁ%’\kl%g r?gﬁg‘?“?\ﬁ EW?ﬁ’ﬁgﬁ%t ermnal group and
stability of bl ocke 1.N r , 1 pal i_Ag ts for

am no group is pref g‘?&% éymng%o%aﬁggx; Hlég g%& Ogngér%%%fa?e m rra Sigl ocki ng

agents for car hmiydular eHpirss(the & &F abhylly egogbid fes tibs ehd hahehdrest
term nal bl ocking agent is nonocarboxylic acids, since they are easy to
handl e. [0028] ptlyemeider molesubest podl Yrisrtdet vatal nomebamof tee mohdakedoxy! i ¢

scld used 2 2L mLial, Dok g MO TSN RS L LS LeaELve W T

ronocel DRI 21 SeASUE AR E MEASARORLEBIGyP bR e

myristic acid, tqahifiali andnb dgrafpeasd ¢hackébminal carboxyl group can be
employed as the terminal blocking agent.  Specific examples of the
terminal blocking agents include acid anhydrides, monoisocyanates,
mono-acid halides, monoesters, monoalcohols, monocarboxylic
acid, monoamine and the like. In view of reactivity with the
terminal group and stability of blocked terminal group, the terminal
blocking agents for amino group is preferably monocarboxylic acids,
and the terminal blocking agents for carboxyl group is preferably
monoamines. More preferred terminal blocking agent is
monocarboxylic acids, since they are easy to handle.

foo28] 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 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, isobutyric acid and the like; alicyclic monocarboxylic
acids such as cyclohexanecarboxylic acid and the like; aromatic

monocarboxylic acids such as benzoic acid, toluic acid,



pivalic acid, isobutyric acid and the |like; alicyclic nonocarboxylic

aci ds such as cycl ohexanecarboxylic acid and the |ike; aromatic

nonocar boxyl i ¢ aci ds such as benzoic acid, toluic acid, 12

a- napht hal enecar boxyl i c acid, 8-naphtfwl enecarboxylic acid,

met hyl napht hal enecar boxylic acid, phenylacetic acid and the |ike; and

m xtures of any-wfpHthalakReyfboxiiRNgatidese, MARphehAShEbarbBi@Rt ORiced, aci d,
butyric acid, valeric acid, caproic acid, caprylic acid, lauric acid,
tridecanoi ¢ achthpnadithelemecarboxaliniadid, aphehylastteancid aviddhedikdenzoi c
acid is preferreq because of their, reactivity,, stabi]Jity of the blocked
termnal, |ow a5d, mixHreshal |41 off B APoYRer g}ﬂélgnailfr%%t neatteacid,

restrictions o m . AS termn cki:Rg .. as
long as it is ?££t8 P{\;SEQ(\%B’[ hBﬁE%irqggl%/(ﬁ g‘{%%ﬁé%c aarréﬁlptegéﬂo lghe%%:m ne

i ncl ude al i phaht®, NeagaNdds siddvaasioeéibly| arigic atily! Hlnetic acid,

propyl am ne, butylam ne, hexylam ne, octylam ne, decylamne,

stearyl ami ne, dtemsichydidndne bedreicagidif prefertiegrimeanaghsheir dedetivitanm ne or
the like; alicycli.c, nrongani.n ch .as, ,cycl ohex m di cycl ohexyl am ne
or the like; a ?ﬁb&ﬁ%opﬁﬁmﬁﬁ‘ﬂigerml’&g%a%sﬁi"Héi, a}%ﬁﬁ?-di ne,

di phenyl agaag, naphiphyland ARa1dd k&iri 14t L he
above. m%% t hese, Eﬁt y%mﬁg ,a hexy% aknfsng?ﬂggﬁnﬂ& aﬂ%{en%o%foggigéieg{%eﬁe,

st earyl am ne, ayctlzheaspthimlnbloekignidgene, | aspleefcemseit idbaeactiee ofithhei r
reactivity, high boiling point, stability of the blocked termnal, |ow
cost, and the FaRbwxyjaroopsAs Fxamenlesdolofthe| werpamine tiachideaaliphatic

pol yam de nol ecul ar __.chain, .mentiongd,is.polyc nsing of norRoners such
Be ¥ al car boxy! PomRamReR o e . S ErRRE  PSBURRIR heliBaRmnG

bl ocki ng agent p,fgnARRUNt Of hiRAatnehe Nal - Hcprlkifigeadent gs§daininet hi s
net hod depends on the desired polynerizati on degree of polyam de,
reactivity andsteairylangineoi ntdimbthylaniieem ndiethybokimeg  dipropylamine,

dibutylamine or the like; alicyclic monoamines such as
cyclohexylamine, dicyclohexylamine or the like; aromatic
monoamines such as aniline, toluidine, diphenylamine,

naphthylamine or the like; and mixtures of any of the above.
Among these, butylamine, hexylamine, octylamine,
decylamine, stearylamine, -cyclohexylamine or aniline is preferred
because of their reactivity, high boiling point, stability of the blocked
terminal, low cost, and the like. o

[0030] As a method of blocking a terminal of a polyamide molecular
chain, mentioned 1is polycondensing of monomers such as
dicarboxylic acid and diamine under the presence of the terminal
blocking agent. The amount of the terminal-blocking agent used in
this method depends on the desired polymerization degree of
polyamide, reactivity and boiling point of the terminal-blocking
agent, a reaction apparatus, reaction conditions and the like. Usually,
the amount of the terminal-blocking agent falls within the range of
preferably from 0.1 to 15 mol %, and more preferably from 0.3 to 15

mol % with respect to the total molar amount of the dicarboxylic acid



agent, a reaction apparatus, reaction conditions and the |like. Usually,

t he anobunt of the term nal -bl ocking agent falls within the range of
preferably from0.1 to 15 nol % and nore preferably from0.3 to 15 nol %
with respect to the total nolar anouni,of the dicarboxylic acid 13
conponent and the di am ne conponent ich serve as raw materials for the

pol yam de. [008dhpbReht'End®@hy 8 Hend Am tI which&cPve a8 Rhw MUBNGARN, the
term nal am no group content is preferably 40 peq/g or nore and 120 peqg/g

or less, nore foehermpilyymdde.peq/ g or nore and 110 peq/g or less, and
especi al | rreferably 60 peqg/g or e ang 105 peq/g or . less. \Wien the
term nal [(i%plr]o gr oup't eﬁgfﬁa@]fi@gaboﬁse&eﬁbtth@epr%ﬁepésnwepﬁoﬂoI r (C2)

described | ate i ficient - .- f¢ 1. ppi e t he
hor el st abi | 1700 ahd gl R unRall b dferetRbly B LR RO LE Ehaded T
retardant or apbhld 6¥ 1685 ChhdI@dp}eEbRIbINFD AeqROb@ndiE oM tihetndiy dreact
with the am no group, reactions of these conponents and polyam de (A)

m ght be inhi blased and aespeciatkychraiesdily dcibpeg/igesi stdre arehd§5tedig or

deteri orat ed. t he ot hﬁ" hand, when the term nal am no gqrﬁouga content is
too high, the 1G58 yNERSTy 20f JRTHERR LRIERO FEPYA fogde Rk 10q doBereactive

deterioratied, a@@%’ Ayftﬂe g&ﬂ&e (€9 %1%@814)&& Nal&"d5e tiﬂsﬁﬁ‘bd'eié'ﬁé‘n;%ﬁ it&'ét ;

[ 0032] Pol yam us in thée present 1 nvention can utactured by

any known net hadtif dfippinecefidcl aofheahedesl stailite¥atPtebe dbtaidtabed.
manuf act ur ed bg/f solution polynerization or interfacial polynerization in

whi ch aci d chl dargevemavhirmm flamgr retapdant ex at filler alesembet ilates hay aby nel t
or nelt extrusion

Dol yrrer i zat i onPPRAIPER [ha SaRp AL EItAHE MR FHHI G AP EOREBHERS®t he r aw
o er e SRSk BeACHERL b6, S4ATS| 40T ol 1 PBOULARL i (e
di car boxyl i ¢ aeiethunidal, chardctaniste toanzotehe dbeeloratydst iOntgs bller

hand, when the terminal amino group content is too high, the

polymerization degree of polyamide tends to be deterioratied, and

the residence stability tends to be insufficient.

[0032] Polyamide (A) wused in the present invention can be
manufactured by any known method for producing polyamides. For
example, it can be manufactured by solution polymerization or
interfacial polymerization in which acid chloride and diamine are
used as the raw materials, or by melt polymerization, solid-phase
polymerization, or melt extrusion polymerization in which
dicarboxylic acid and diamine are used as the raw materials.

[0033] In a specific example of a method for manufacturing the
polyamide (A), a dicarboxylic acid component which constitutes the
dicarboxylic acid units, a diamine component which constitutes the
diamine units, a catalyst, and, if needed, a terminal blocking agent
are added in a reaction vessel all at once to give a nylon salt, which is
then heated and polymerized at 200 °C to 250 °C to give a
prepolymer having an intrinsic viscosity [n], measured in 30 °C

concentrated sulfuric acid, of 0.1 dL/g to 0.6 dL/g, and this



diam ne units, a catalyst, and, if needed, a term nal blocking agent are
added in a reaction vessel all at once to give a nylon salt, which is

t hen heated and pol ynerized at 200 Cto 250 Cto give a prepolymer having
an intrinsic viscosity [ill, nmeasuredyjn 30 C concentrated sulfuric acid,
of 0.1 dL/g to 0.6 dL/g, and this 14 “prepolymer is then further

pol ymeri zed i np%é}ﬁ)@ﬁl'eh'%%ﬁeflﬁ%héﬂekyblyrﬂé&lﬁ’éﬂ?ﬁﬁ 286 W1 pRRAsEVEMHEINT
machine. If the i'ntrinsic viscosity [n] of the prepolyner is fromO.1

dL/ g to 0.6 dLpglymémzehpidf anexérudibgl mackinbelfidenintamisoxyiscapigupgd and
am no groups, O eduction of ., the polymerizatio elocity is _decreased in
t he subsequent of 6%? JHEPP RGO 1 iﬁoé‘b,o'mﬁ ©a -GOBLZE’n ti‘ep%fFR/éﬁiIHBfa(fA)
having a narr r LaRht_ distri i r j
properties, aﬁﬁ%@ﬁ%ﬁ&ggﬁ)%ﬁ%@%?ﬁw%}éﬁﬁ%@gﬁlﬁﬁﬁen t g&%)&/ll%fn sal t
is prepared, tkge nyobahefbatioR! egldityal s c@sdroxydd 9ipupRe ( Yubadghddie
nunber of noles of all amno groups (Z), contained in the raw materi al,

are pref erabl ypplymémzation stemn which Oar qitziny pplyamide Aehaying ace a
polyam de (A) with termnal amn r,oup.,content of 40 peq/g or nore and
120" peql g or  PeSOweRMSLeGar Mgk drI e, 'ﬁeétﬁsqllhwec HheraReREPS st p of
pol yneri zation,i i tid N the solid phase, it is preferred to
conduct it undgbarb%gfje%ergg]g%?éﬂa?e or in an inert gas atnosphere, and if

t he pol yi@o34at i on tRispeswairlfsehers themyloh rm 20@repied8BeCruileyr of

pol yneri zation velocity is higher, roductivity is better, and coloration
and gel | i ng camdles ef 1k carhaxyy greupspdsystithe pumber fof meoles péall eiminiee

pol yneri zation is cargtied out wth,an extrudi ng, machine, t .

Dol Yot i sat 1 on et Qo Gk oatiineds b ARAERS  BHGEELy 1o REterEBy erthsi ng
under the tenpggsiatidheor &5 (8-S ubph@t (3 | LI t he
pol yam de, and gi vilgs 0a ggfygn‘ive )\?\A tﬁé(ﬁﬁ g?@r%ggl?iagﬁ&?%gé] r.*Pzgr%}i:)ll es of
a catal yst use¢ermiinaheniimoufaputoatent bhe0 peq/g or more and 120 peq/g or

less can be easily manufactured. _

[0035] If the final step of polymerization is carried out in the solid
phase, it is preferred to conduct it under reduced pressure or in an
inert gas atmosphere, and if the polymerization temperature is kept
from 200 °C to 280 °C, the polymerization velocity is higher,
productivity is better, and coloration and gelling can be effectively
suppressed. If the final step of the polymerization is carried out
with an extruding machine, the polymerization temperature is
preferably 370 °C or lower. Polymerizing under the temperature
results in substantially no decomposition of the polyamide, and gives
a polyamide with no degradation.

[0036] Examples of a catalyst used in the manufacture of the
polyamide (A) include phosphoric acid, phosphorous acid,
hypophosphorous acid, and salts or esters thereof. Examples of the
above-mentioned salts and esters include salts of phosphoric acid,
phosphorous acid, or hypophosphorous acid with a metal such as
potassium, sodium, magnesium, vanadium, calcium, zinc, cobalt,

manganese, tin, tungsten, germanium, titanium, antimony or the



pol yam de (A) include phosphoric acid, phosphorous acid, hypophosphorous
acid, and salts or esters thereof. Exanples of the above-nentioned salts
and esters include salts of phosphoric acid, phosphorous acid, or
hypophosphorous acid with a netal suchas pot assi um sodi um mnagnesi um
vanadi um cal cium zinc, cobalt, manganese, tin, tungsten, germani um

titanium anti Ry Hhnfodfurkd saltsk6f FHEMRALHY a8id Sﬂg{)sﬂ}iwé&@oééi&, 4yl d,

phosphorous acid, or hypophosphorous acid; and ét esters, 1sopropyl
esters, butyl hgpoghssphoexyd aestb errs] ktlpdeestbrestieomopet teattesy| bastler s,
decyl esters, stearyl esters, or phenyl esters of phosphoric acid,
phosphor ous acP#tersr” hepsbiestasor Jiededt d%Sth%??CtAEewh pslezs.c Wredosity

From 0.6 dLlg POIoT abiegthosd®is, OF PRBRSF T ikt as MioubeBLT §1G 0 3,
and especi al | Ypﬁbéifl_ﬁfréﬁb_ﬁcfd,%Whg%o%h@égﬂﬂ)rbﬁs @cRp dL/g, as neasured in
concentrated sulfuric acid at ' olyam de with an intrinsic

vi scosi t YO037]] wi t hi Ant Mrianlsm/eiscoa'tnge[ngioﬁéhe awlpamedé dA) ysetl yiami e

conposition in the flowability, apd in, light .and smal|l el ectronic
parts can be oBF&ieREdIVEREIR & rpé@ﬁ%rtif%gf gmmiﬁ dpt -1 ﬁég,rrmret ool

uaed Tor the phroSrenIEHbRO B AR O RLE Difieectbl ARSI AR ©

especi al ly |'i nptedL/Exa@mpdBAles, dderedsudd® in bacsairhtdBrulfisicuded at
hal ogen-contai ning flane retardant such as brom ne-containing flane

retardants or BAEU.| Ik polypmoisiehwithsar intringieviscdsity dnkwethiasthehadsypiei nat e,
di phosphi ne oxi de, phosphazeng conpound. or the like;.silicone flane
retardant; al kK&#&® rgg‘feasl g_%a‘?"'tce ?DB!F’I?ENE}% o SIMROFHEORY 11y ed‘? fg‘?“’%‘?’g’éﬁi c
ot d et al ool tip A EaEUnnAUEAEHE PR ATLPEpHpR QAMIPREA T o7 ©
di phenyl sul f onghdifflihgopidpeasi do n@trblds 8ddl, haviplgeayharolosier subitpnisc

improved.

[0038] The flame retardant (B) used for the polyamide composition

of the present invention is not especially limited. Examples of the

flame retardant (B) include halogen-containing flame retardant

such as bromine-containing flame retardants or the like;

phosphorus flame retardants such as phosphinate, diphosphine

oxide, phosphazene compound or the like; silicone flame retardant;

alkali metal salt or alkaline earth metal salt of organic carboxylic

acid or orgamnic sulfonic acid such as perfluoroalkane sulfonic acid

metal salt, tri-harobenzene sulfonic acid metal salt,

diphenylsulfone-disulfonic acid metal salt, diphenylsulfone sulfonic

acid metal salt or the like. The amount of the flame retardant (B) is

1 to 100 parts by mass, and preferably 10 to 75 parts by mass, per

100 parts by mass of the polyamide (A). If the amount of flame

retardant (B) is too low, the resulting polyamide composition may be

poor in flowability or flame retardance. On the other hand, if the

amount of the flame retardant (B) is too high, the resulting

polyamide composition may be poor in mechanical properties.



acid netal salt or the Iike. The anobunt of the flane retardant (B) is 1
to 100 parts by mass, and preferably 10 to 75 parts by mass, per 100
parts by mass of the polyamde (A). If the anpbunt of flame retardant (B)
is too low, the resulting polyam de Cﬁé‘rposition may be poor in
flowability or flame retardance. ot her hand, if the anount of the
flame refgogiAnt (B) Egak@@edbfthe bﬂﬁnﬁﬁﬁéﬂﬂtbﬁﬁng@ilﬁ@%%d‘éﬂmﬁﬂh{dbon may
be poor in mechanical properties. 16 [0039] Exanples of the

br omi ne- cont ai hrowiddtade pelwatyerte, i ncl m@mzmsm@e pol ybrymémeted

pol ybr onost yr ene nat ed oI yphenyl ene et he rom nat ed

bi sphenol -t ypep@b’@z‘ﬁnﬁ ’ymeﬁjé’ P%‘fﬁ a]?’éﬂil%?&f*é’li’@ rﬂ}oéiﬁ’cb%‘?ﬁydrl de
pol ymers, bro epo a [

decabr onodi pheﬁbﬁ%ﬁ%ér Eg%lé 'rjlotﬁr;“lrgbl%E hﬁﬁ %roléla%hgjs YmgF%er,

hexabr onododecapgmingkly! %@aﬁyst@éﬁﬁ@rompmmmm@e phenoxy resins,
tri s(pentabronobenzyl )i socyanurate, brom nated pol ycarbonat e,

per br onocycl opdatattesedéphdmdni nat edthaross- | i nked ardzﬂmbrmmobmhpmlwi,s and

the like. These c be used sjngly or, in conbinatio nor e.

br omi ne- cont ai Fﬁtﬁg&fqn& PRERET dant ﬁtalﬁrng an acid gﬁ?ﬁw@%%e and /

Or epoxy group,f IQﬁ‘?&@fe"%?Aﬁro ﬂﬂﬁh?ﬁnﬁp ’tl nproving conpatibility with
ten

pol yam des. The romne at om co he brom ne-containing flane

retardant is peaé@eabdlyrohichankbl)istessndpdte, 87 brefsnStedVop&9¥erhonhtame
retardant having Iow nolecular weight and bei ng excellent in thernal

stability can berbromsfczelapeytasieshng.ed. l@I@M@]at e cporsdlphiordis aromabic
retardant is a f]ane ret om Exanpl.es of the
phosphi nat es uB& n?fsrsaan%ﬁg%%ﬁf&r uﬁ'h@g%ﬁgnw ‘Eﬁﬁ{ng )ﬁ@FdHéJO%QF‘E‘PE}m sal t

or an alum nu t phasphihi scl osed
I n Pat ent Doghfr'rz‘ﬁr%) %%Féo%‘e??ﬂlg&@ng@ggng gaﬂgﬁ% osp |trc1gag%<1%dgg‘ used
as acid anhydride group and / or epoxy group is preferable in terms of

improving compatibility with polyamides. The bromine atom content
of the bromine-containing flame retardant is preferably from 15
mass % to 87 mass %. Moreover, flame retardant having low
molecular weight and being excellent in thermal stability can be
preferably employed. |

[0040] The phosphorus flame retardant is a flame retardant having
phosphorus atom. Examples of the phosphinates used as a
phosphorus flame retardant include a calcium salt or an aluminum
salt of a phosphinic acid or a diphosphinic acid disclosed in Patent
Document 7. Moreover, examples of the diphosphine oxides used as
a phosphorus flame retardant include a diphosphine oxide disclosed
in Patent Document 5, Patent Document 8 or Patent Document 9.
These phosphinates or diphosphine oxides can be suitably used for a
polyamide with a high melting point, since these are excellent in heat
resistance.

[0041] When the phosphinates or the diphosphine oxides are used as
the flame retardant (B), melamine polyphosphates are preferably

used together as a phosphorus flame retardant. The combination



a phosphorus flanme retardant include a di phosphi ne oxide disclosed in
Pat ent Docunent 5, Patent Docunment 8 or Patent Docunent 9. These
phosphi nat es or di phosphi ne oxi des can be suitably used for a polyam de
with a high nelting point, since thesp;are excellent in heat resistance.
[ 0041] When the phosphinates or the di phosphi ne oxides are used as the

flame retardanysé ByithTehalinligeP 9b PhatRS cahfeP 'catBs@hdion USEGhkoget her
as a phosphorus flanme retardant. The conbination 17 use with nelam ne

pol yphosphat espolyasmdecan behprtani an tofrnihg tipet yairi aeflame hetartarwebur ni ng

time at a flame retardance_,exam nation.  |f | am ne pol yphosphates are
excessi vel y usB¥RMIRFE0R elgdﬁaa%m& B&Ypbpﬁﬁa@? At (fxé’ttg%l Slgcflﬁ

nol di ng of pol ' | 134,08 : r anount of
the moam o Baonsan AP ach il SEHRA B TERMipp HELELE P pol BT T
100 parts by sa@pogtiobhendeltpantée (Merefde4Be bR uhtaahe chelgdne (B) is
preferably at |east one flame retardant selected fromthe group

consi sting of phlyphoesplbefes-1s puelzirablygess than i arzatsibnmassdpathtO(phasishor us
flane retardapt, nore %efo&rfabﬂe @b | east one flame retardant sel ected
from the grouByd’& i am, omi ne-containing flame retardant and

the phosphigfsys flanerhet@ndanterG3RECIR) ¥ gfeg{;ﬁ%@glxt RageBal A 1 ame

retardant sel'ected fromthe group consistin m na pol ystyrene,

pol y- bronost yr estardfion sdbeddpol fyphenythene @bhpr, coas@tipigospdfl nathe,
because of their excellent heat resistance and availability against the
pol yani de wi t hhaldgegteomgaiming Heimm redardeotti \asidy  theo@igipitheuspoflymei de

comosi L1 on of LI ABTeSent, LOILin, BN, ERTRCL S, 0L are eiardant ol o

;”;ingt“g, pent oxhderous QKA b MPRAD Fom SRAEIHTE inEHarhs Pe K ddGt aRHNC
the phosphorus flame retardant, especially preferably at least one
flame retardant selected from the group consisting of brominated
polystyrene, poly-bromostyrene, brominated polyphenylene ether,
and phosphinate, because of their excellent heat resistance and
availability against the polyamide with a high melting point
effectively.

[0043] The polyamide composition of the present invention may
comprise a flame retardant aid (D). Examples of the flame
retardant aid include antimony trioxide, antimony pentoxide,
sodium antimonate, sodium oxide, tin oxide, zinc stannate,
zinc oxide, iron oxide, magnesium hydroxide, ecalcium hydroxide,
zinc borate, kaolin, clay, calcium carbonate and the like. Thése
can be used singly or in combination of two or more. These flame
retardant aids may be treated with a silane coupling agent, titanium
coupling agent, or the like. Zinc stannate, sodium antimonate and
/ or zinc borate are preferable in these. The amount of the flame
retardant aid (D) is preferably from 1 to 50 parts by mass, and more
preferably from 1 to 20 parts by mass, per 100 parts by mass of the

polyamide (A). The polyamide composition with more excellent flame



zinc oxide, iron oxide, magnesi um hydroxide, cal cium hydroxide, zinc
borate, kaolin, clay, calciumcarbonate and the |Iike. These can be used
singly or in conbination of two or nore. These flanme retardant aids nmay
be treated with a silane coupling agep, titanium coupling agent, or the
| i ke. Zinc stannate, sodium antinonate and / or zinc borate are

preferable in &éﬁ%&anég@aﬁﬁ@%Biaiﬁfedtﬂ?%ofrﬁﬁd{ﬁldiﬁgttﬁé dRihe fétdrdiht hRI.

preferably from1l to parts by mass, and nore preferably from1l to 20
parts bylG@dd, per 180lwamnes resinnsl aid ahdeagiodnmppliand\{C2)Thaleqtety ani de

conposition with nmore excellent fla 18. retardancy can, be obtai ned by
conpoundi ng thimmé $I@P£rﬂﬁ}?ﬂs%?%ﬁ[%4@lmﬁe¥ Ia&’g]r ?‘n’é‘oa@‘gﬁ%afﬁlﬁt]&nd at
| east one poly § : | &1 L anoner
and & modi F1 ed Borr PRIALFContaiTfd It Rl Bo50RE) XA GhIBke RRAZTECS
% of hal ogen aiwiked &s HaBEAppRR Agcditi (PRt IRgERehOInveditidnle present

i nventi on. 400451 The fluorine resin &Q) is not especially limted as
| ong as 1804&nhows a Bheiflupringpienin dCides nat ebpecialy lintked @s Jongms He resin

ot es' of ' hebe¥Rar B4 anetokiol SSed:FRF G e uRas @)~
| yhexaf | : o _
S S

tetraf | uor oet hylxangpleet dty keaeflaonns yrsin indbudf | yalpptadhsaostipleny, ene
copol ynmer, polyvinylidenefluoride, vinylidenefluoride -ethylene

copol yner, pol pehiherafluptaprepplenny| etedrafllnengethdenpdiexaBuprdiropyisaehyl ene
obt ai ned by subst

Ltuti t fl [ t f
pol vt ot raf | uor B NATe. (AHO L PRESEEn B6r ettty epplymer,
tetrafl uoroeth - I nyl et her copol yner,
¥%ﬁ5§u0ﬁ§§%ﬂéﬂ@%ﬁhﬂéh\é copolymer,

tetrafl uoroet hyl ene- uor opr opyl ene copol yner,
t et r af | uor oet hiikrauciopybeyriene gpappylgner copivmpe| y\polwingHaehdflasride ar e

preferable, and polytetrafl uoroethyl ene and tetrafl uoroethyl ene -ethyl ene

copol yner vinylidenefluoride-ethylene” copolymer, polychlorotrifluoroethylene,
modified polytetrafluoroethylene obtained by substituting a part of
fluorine atom of polytetrafluoroethylene. Among these,
polytetrafluoroethylene, . tetrafluoroethylene-
perfluoroalkylvinylether copolymer, tetrafluoroethylene-
hexafluoropropylene  copolymer, tetrafluoroethylene-ethylene
copolymer, and polyvinylidenefluoride are preferable, and
polytetrafluoroethylene and tetrafluoroethylene-ethylene copolymer
are especially preferable, from the viewpo.int of anti-dripping effect at
burning. A suspension polymerization or an emulsion
polymerization may be employed as a method for producing of
fluorine resin. Among them, the emulsion polymerization is
preferable from the viewpoint of fibril-forming properties and an
easiness of a control of an primary particle diameter. An average
particle diameter of the fluorine resin is preferably from 100 to 800
pm. A commercialized product can be used as the fluorine resin (C1),

and a commercialized product called "Fibrous PTFE" can be used

preferably, for example.



are especially preferable, fromthe viewpoint of anti-dripping effect at
burni ng. A suspension polynerization or an emul sion polynerization may be
enpl oyed as a nethod for producing of fluorine resin. Anong them the
enul si on polynerization is preferablgfromthe viewpoi nt of
fibril-formng properties and an easiness of a control of an primary

particl e[ghset er. AN RVEIRAE arbalicCl iyt RREY 8FolPhekNEsdd YRr pAI§nie@sSi N i's
preferably from 100 to 800 gm A conmercialized product can be”used as
the fluorine r&E®nhi{ @ fynctamdlmedormrentitid vimd-hesedugtlycsdr] eshtaimingous

PTFE" can be used ref er abl f xanpl e. 19 0046 nodi fied aromatic
vi nyl - based pof‘*’;ﬁﬁeﬁh%ﬁ‘ség I’%S%g‘l 9%&%’@?) afogn. EEAW%)‘%}S?F&%%“’&?W% c

vi nyl - based po : LR S S % I a

Bcanpl oo of | ne e EICERbAT o e iileaing Sulboll? BOED AT,
carboxyl groupandgifidedbyp) | dmifo @upup aftinbe HIRUP AEnt RBedd, & led¥fONg

these, at |east one selected fromthe group consisting of epoxy group,
car boxyl groupne aedecked dremh ik igteupremsistsng oéfepoaly groupoxoarboxydp and /
or acid anhydride group .i;S re.preferable sin they are easy.to react
o th e term naBrSH HOb R R e Er R DI EBes ot SBAl P de
(A, and give g.;0. ' | 14 | : '

r et ar dance. [0%(21@] é%ﬁlﬁged%?%ﬁaﬁgggtp?gfe\%lgﬁ{léﬁlg%e &g%@%ﬁ ?%fg%%g‘eas a
pol ymer nmanuf asfith ed tbyméegdohyiiae i gupoandf aatdlanahlir@ibogyld gfougrdaoner
conprising an aromatic vinyl conpound, and a polyner nmanufactured by
graft reacti onpelyammidar Akt iaadyigiye - Hapelyapordy mepmpasitiprarbedvgamorant .
Anong these, the Irnémar manuf actured by copol ynerization of a denaturant
and a nonorer YT A dlame tefpgiane vi nyl conpound is preferable. An

ar omt i ¢ (g4l - basedrhpolydiftiehhobGalRdiinpRl IR MoMiyiile ghalfiel egct ! on

I s obtained by polynerizing a nononer conprising romati c viny
conpound. polymer manufactured by copolymerization of a denaturant and a

monomer comprising an aromatic vinyl compound, and a polymer
manufactured by graft reaction of an aromatic vinyl-based polymer
with an denaturant. Among these, the polymer manufactured by
copolymerization of a denaturant and a monomer comprising an
aromatic vinyl compound is preferable. An aromatic vinyl-based
polymer before modification for the graft reaction is obtained by
polymerizing a monomer comprising an aromatic vinyl compound.
[0048] The monomer comprising an aromatic vinyl compound may
be a monomer comprising only aromatic vinyl compound, or may be a
monomer comprising not only aromatic vinyl compound but also
other monomer. Examples of the aromatic vinyl compound include,
styrene, a-methylstyrene, B-methylstyrene, o-methylstyrene,
m-methylstyrene, p-methylstyrene, 2,4-dimethylstyrene,
2,4,6-trimethylstyrene, 4-propylstyrene, t-butylstyrene,
4-cyclohexylstyrene,  4-dodecylstyrene,  2-ethyl-4-benzilstyrene,
4-(phenylbutyl)styrene,  1-vinylnaphthalene,  vinylanthracene,
indene, acetonaphthylene, monofluorostyrene, difluorostyrene,

monochlorostyrene, methoxy styrene and the like. These aromatic



[ 0048] The nonomer conprising an aromatic vinyl conmpound may be a nononer
conprising only aromatic vinyl conpound, or nay be a nononmer conprising
not only aromatic vinyl conpound but also other nononer. Exanples of the
aromatic vinyl conpound i ncl ude, styggne, a- met hyl styrene,

6- met hyl styrene, o-nethylstyrene, m'nethylstyrene, p-nethylstyrene,

2, 4-di net hyl st yfi§1@ompduhdSchhiiEeiddd Sh¥ledhein bRt oftdr more.
t-butyl styrene, “4-cyclohexyl styrene, 4-dodecyl styrene,

2- et hyl - 4- benzBbwteyeangyrefetabphenyhdéne gtonsaiic emayl dompoyhdmbétaveeafe,
vi nyl ant hracene, . i ndene, acet o?% hyl ene, nonofl u rost)ér ﬁng )
di f1 uor ost yr en¥s loWR8b (FAGHESE P 1UIGEYUHENS @%@?’é‘ﬁ’ eghavaHablite. These

! o8 X . EeghdverabiliRe. 1
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of its low CO@émPéﬂﬁH hedsdefu-clefink atlcH HsNBbutdid, eXcpbhRhe, avdid@biel 1ty.
[ 0049] Exanples of the other nononers except the aromatic vinyl conpound

i ncl ude a-ol ef and stheh kel - ongugated- pdienenesudh hesene lahbutdskend ke;

conj ugated di epe sych as.1,3-butadiene, ,.2-nethyl-1, 3-butadiene (alias
nane: isopr ene?]meé}ﬁ-]dg r?é‘@ﬁ@rﬁep?, 3- but S%iil%‘%e, 1, 32_At adi ené‘,SOpre(net

1, 3- hexadi ene . J1K&; t hyk avi er. 4T r nomer s
can be used s?%?&lﬁ{%@ﬁr} ’%g%@%gglg’on %)f3 é%gg%re.l’é[jggg%@%ggaﬁpﬁpes of a

denat ur ant use¢hd kel aid aththi] eimydktlesr. edheye obi@URonbfles eas haisdyl
acrylate, glycidyl nethacrylate, itaconic acid glycidyl ester, allyl
gl yci dyl et her singlyrer by ceinbymatidy of tiy¢ oemge, styrene p-gl ycidyl et her,

1 pent end005d 6 oo o ¥ MR RLs GRS hetiL Ea i ReGIRIGE 7B G1op oy

st ene and g Sy RTINS 08| 9808 B! i

i ntroduction ohcid glgcildokyster, allyl glycidyl ether, 2-methylallyl glycidyl ether,
styrene p-glycidyl ether, 3,4-epoxy-1-butene,
3,4-epoxy-3-methyl-1-butene, 3,4-epoxy-3-methyl-1-pentene,
5,6-epoxy-1-hexene, vinyl cyclohexene monooxide, p-glycidyl
styrene and the like. Among them, glycidyl acrylate or glycidyl
methacrylate is preferable.

[0051] Examples of a denaturant used for introduction of a carboxyl
group include acrylic acid, methacrylic acid, crotonic acid,
maleic acid, fumaric acid, itaconic acid, succinic acid, phthalic
acid and the like.

[0052] Examples of a denaturant used for introduction of an acid
anhydride group include «,B-unsaturated dicarboxylic anhydride
such as maleic anhydride, itaconic anhydride, phthalic anhydride,
citraconic anhydride and the like. The maleic anhydride is
preferable in these.

[0053] When the aromatic vinyl-based polymer before modification
1s a homopolymer composed of a single aromatic vinyl compound or a
random copolymer composed of two or more of monomers, a content

of unit derived from aromatic vinyl compound in the aromatic



group include acrylic acid, nethacrylic acid, crotonic acid, maleic acid,
fumaric acid, itaconic acid, succinic acid, phthalic acid and the I|ike.

[ 0052] Exanpl es of a denaturant used for introduction of an acid
anhydride group include a, 6-unsaturatgd di carboxylic anhydride such as
mal ei ¢ anhydride, itaconic anhydride, phthalic anhydride, citraconic

anhydride and {#g1ihaked Jdigm®R! B praebyslyi fend S0 Bs clT abhes 9n hhwse.
[ 0053] When the aromatic vinyl -based pol ymer before nodification is a
honopol ymer coppdesablpffremsdhgd d 08y ovas i%, esnegialboppoienablyrfram PArdom

copol ynmer conp d of t or .nore of ngners, a content of unit derived
from aromatic $0Mynags:? & A0 ESH it Eromat HWJM%@ PRV | s
preferably fro : s 9 r ss %
especially pr eg}éfr%g%}lgoﬁﬁge}nﬂgl% to/Wh %@Oﬁlﬁa@éﬁ%‘ﬁg@eﬁaéﬁg%ggﬁgﬁ ut& %gbg‘riorrat i C
vinyl - based pothd®ipolpateizationdiiitGatlamn théendifiel demaate ahiyliasedeen

i ntroduced by the copolynerization, that is when the nodified aromatic -
vi nyl - based ppélymer issmannfcsarad byl copolyopaizatism olbtheodensturaet dadat ur ant
and the nonongr conprising aromatic vinyl conpoun t he abo%(;e- nti oned

d
"mass of the al¥matTEROMSY| - CHDBHISHYE yn#OMRRGr eVin¥hdi FITRRPHD fns a
| t hat . t ' j - f
val ue that masg ol e :0ena ‘i%é‘él—*.t 8f Elgk% LGMGeR &1%&%9&(5@3)}6{}&11%%@}’&353 0

the nodified aromatic vinyl -base yner, that“is a v at nass of

t he copol yneri apdifictgi@t"urnapins sasuliactied frammgasd ohet denadaiaiited
aromatic vinyl-based pol ynmer manufactured by copolynerizing the
denaturant anthtrédudedndaesubiaaptadsifiemarmass i f \thay mebifipduatomphicot her

ds, when the. tic vinyl-based pol bef dificati i ed
Lo grart rcact PO RacR] RERIRGE YREF 1 coipbeaibioaoL o ot Shmerbedi yl  °

conpound of a f@RgiaIFanE RO RFacEAIPASRA bk OF Fhe M LObATARGREER | N

vinyl-based polymer manufactured by copolymerizing the denaturant
and the monomer comprising aromatic vinyl compound.

In other words, when the aromatic vinyl-based polymer
before modification supplied to graft reaction is a homopolymer
composed of a single aromatic vinyl compound or a random
copolymer composed of two or more of monomers, in the modified
aromatic vinyl-based polymer manufactured by the graft reaction of
an aromatic vinyl-based polymer with an denaturant, a content of
the unit derived from the aromatic vinyl compound in the aromatic
vinyl-based polymer before modification supplied to the graft
reaction 1s preferably from 50 to 100 mass %, more preferably from
80 to 100 mass %, especially preferably from 90 to 100 mass %.
Moreover, in the modified aromatic vinyl-based polymer
manufactured by copolymerizing the denaturant and the monomer
comprising aromatic vinyl compound, with assuming a polymer (in a
word aromatic vinyl-based polymer before modification) which has
structure to exclude unit derived from the denaturant, when the
polymer is a homopolymer composed of a single aromatic vinyl

compound or a random copolymer composed of two or more



aromatic vinyl-based pol yner manufactured by the graft reaction of an
aromati c vinyl-based polyner with an denaturant, a content of the unit
derived fromthe aromatic vinyl conpound in the aromatic vinyl-based

pol ymer before nodification supplied to the graft reaction is preferably
from50 to 100 mass % nore preferablypfrom 80 to 100 mass % especially
preferably from90 to 100 mass % Mdreover, in the nodified aromatic

vi nyl - based polmueimerdpnuh acintead b wdpoliyresd zfregh tHentanatHnantisand the
nmononmer conprising aromatic vinyl conmpound, with assumi ng a polymer (in a
word aromatic W‘?f?ralﬂﬁsféwnpé@ﬁﬁe%%éﬁﬁﬁe%nmrﬁiM@Rﬂhﬂy virime FBth &s 100
structure to exclude unit. derived omth e urant  .when the ol ymer

i s a honopol yng}aséo/eﬁpeﬁgg‘&lagﬁ’pfegqrﬁ‘biye@é{%ﬁ%?? 28{)/?1}6‘/?5 %g’@ﬁﬁ@ﬂﬁﬁﬁl random
copol ymer conppsgd ffask\WP tRE dRhEurdmt IMPRRREES i gus%kﬁég 8 Wids gierived
fromaromatic vinyl is preferably from50 to 1 mass % nore preferably
from 80 to 100themarelified espaatiaviyylpadedrmiimetr om 90 to 100 mass % based

on a val t:QeQﬁt]hat mass of the denaturant introduced i s subtracted from nass

of the i ed ar oMareveyi nfhepageempcy niinyliboged] molyawsrer befare

aromati c vinyl-based pal yner ;before_nodifi.caijon e _an aropptjc

vi nyl - based el glso'?éﬁ%q’t?mh%w%cq? ARBEIAEF ‘EBH{:)hgﬁﬁasgﬂm&%n‘ét F@Ck

vinyl - based pog Bl @610 pdBEY BF aROHoNEAEH 1 $/38s r ck can

be preferably use %ls thep%ar omatai c vinyl -ba'@g?ag?(g?t%‘éqrr%%by arfapxpiegof such

a bl ock copol yeerugate dees-tmsbi qgeitymep dlyckecan bprreénably wiéd abvhb) p- M
aromatj c vinyl -based pol yners block is

E %Pl)egén? 23 a[s\l";q(\ﬂ%? 'EV%%HAQ%PW= b%@é}ﬁi@loﬁ feh gl egk repolymeresent ed
bi ock copolynoptudts, BRIBHCHepd FEERERh el MR RO RECHRD, Ru
or the di bl ockNe@@aly Tekhéphesest 2bmstidt Wnyl Hak8d PpElyerah! bldde ikri bl ock
copol ymer represented as MN-M

represented as M, the conjugated diene-based polymer block is

represented as N, and each of p, q, and r represents an integer of one

or more. The block copolymer is preferably a triblock copolymer

represented as M-N-M or the diblock copolymer represented as M-N,

more preferably the triblock copolymer represented as M-N-M.

[0055] The aromatic vinyl compound mentioned above can be used

as an aromatic vinyl compound composing the aromatic vinyl-based

polymer block. As conjugated diene compound composing the

conjugated  diene-based polymer  block, 1,3-butadiene,

2-methyl-1,3-butadiene (another name: isoprene),

2,3-dimethyl-1,3-butadiene, 1,3-pentadiene, 1,3-hexadiene and

the like are mentioned. Thesé conjugated diene compound can be

used singly or in combination of two or more.

[0056] Moreover, the conjugated diene-based polymer block may be

not hydrogenated, may be partially hydrogenated, or may be entirely

hydrogenated. = The conjugated diene-based polymer block is

hydrogenated preferably 50 mol % or more, more preferably 60 mol %

or more, most preferably 80 mol % or more, based on total number of

moles of double bond in the conjugated diene-based polymer block



[ 0055] The aromatic vinyl conmpound nentioned above can be used as an
aromati c vinyl conpound conposing the aromatic vinyl-based polyner block.
As conj ugat ed di ene conpound conposing the conjugated di ene-based pol yner
bl ock, 1, 3-butadi ene, 2-nethy|-1,3-Q%§adiene (anot her nane: isoprene),

2, 3-di net hyl - 1, 3- but adi ene, 1, 3-pentadi ene, 1, 3-hexadiene and the |ike
are menti oned. hdippsBy&fiyenationd di ene conpound can be used singly or in
conmbi nation of two or nore. [0056] Mbreover, the conjugated di ene-based
pol ymer KI05Fk may beWhnottheyaraygatiatveayl-bagedopolymari befoye myattibgatianed, or

may be entirel) hydrogenat ed. The conj t ed di ene-based I r block is
hydr ogenat ed picet BLHl COMYRGT commosatos thagromates XPIARAsES BRI ™SF or
nore, nost pr I .9 | es of
Gouti e bond' i roPREnd G SjughiRl dBAEDARRPBOLAR Dol ARG hE®

hydr ogenat i on. uhfi08dtiviiheftoinh¢har smaidite winyl chapedndoly ribe Afdmafc

nodi fication is a_block copolymer conposed of the aromatic vinyl-based
pol yner bl ockviaydrbered ceolymeat &1 rireéarebbadeempd! yaePd bmesk, % Bomeent of
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is a value that nass of the copolynerized denaturant 1s
above-mentioned "mass of the aromatic vinyl-based polymer before

modification” means a value that mass of the denaturant introduced
1s subtracted from mass of the modified aromatic vinyl-based
polymer, that i1s a value that mass of the copolymerized denaturant is
subtracted from mass of the modified aromatic vinyl-based polymer
manufactured by copolymerization of the denaturant and the
monomer comprising aromatic vinyl compound.

In other words, when the aromatic vinyl-based polymer
before modification supplied to the graft reaction is a block copolymer
composed of aromatic vinyl-based polymer block and conjugated
diene-based polymer block in ‘the modified aromatic vinyl-based
polymer manufactured by graft reaction of an aromatic vinyl-based
polymer with an denaturant, a content of the unit derived from the
aromatic vinyl compound in the aromatic vinyl-based polymer before
modification supplied to the graft reaction is preferably from 1 to 99
mass %, more preferably from 10 to 90 mass %, especially preferably
from 20 to 80 mass %. Moreover, in the modified aromatic
vinyl-based polymer manufactured by copolymerization of the

denaturant and the monomer comprising aromatic vinyl compound,



subtracted frommass of the nodified aromati c vinyl-based pol yner

manuf act ured by copol yneri zati on of the denaturant and the nononer
conprising aromatic vinyl conmpound. In other words, when the aromatic
vinyl - based pol ymer before nodificatijon supplied to the graft reaction is
a bl ock copol yner conposed of aromatic vinyl-based pol yner bl ock and
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is preferably from1l to 99 mass % nore preferably from10 to mass %

especi al | y pr ehesabf thd momhi {261 bodticessyl%dsedqblomea  val ue that mass of
the denaturant introduced is subtracted from mass of the nodified

ar omat i clOYPRY| - based hsorgmasete pramelesTpk the fepmpsicevinybbasedpolyaesr onat i ¢
i nyl - based po| bef di ficatjgn.includ | P
StyY enoc sopr AROR |, caoHfistROhopor yhiRde &) O° RoVEReREe (Ps),

- but adi ene- st ygopehdRpKetOPGHYABT ( SBlock St YT €NBpolymer (SIS),
- et hyl ene/ but yl ene-styrene bl ock copol yner (SEBS), " and
st yr ene- et hyl estgtercobytehenstizrene bl ockladpol yneopbtBERS) . (SBS),

styrene-ethylene/butylene-styrene block copolymer (SEBS), and
styrene-ethylehe/propylene-Styrene block copolymer (SEPS).

[0059] Though the amount of functional group contained in the
modified aromatic vinyl-based polymer is not especially limited, as
the used amount of the denaturant is preferably the range of 0.1 to
30 mass %, more preferably the range of 1 to 25 mass %, particularly
preferably the range of 5 to 20 mass % based on mass of the modified
aromatic vinyl-based polymer.

[0060] - When the weight-average molecular weight of the modified
aromatic vinyl-based polymer is too small, a reactivity of polyamide
(A) with the terminal amino group rises too much, which might cause
some trouble. Therefore, the weight-average molecular weight of
the modified aromatic vinyl-based polymer is preferably 1,000 or
more, more preferably 10,000 or more, furthermore preferably 50,000
or more, and particularly preferably 100,000 or more. Though the
upper limit of the weight-average molecular weight is not especially
limited,  modified aromatic vinyl-based polymer having the

weight-average molecular weight of 1,000,000 or less may be used.



[ 0059] Though the anmount of functional group contained in the nodified
aromati c vinyl-based polyner is not especially limted, as the used
anount of the denaturant is preferably the range of 0.1 to 30 mass %
nore preferably the range of 1 to 25 ss % particularly preferably the
range of 5 to 20 mass % based on mass of the nodified aromatic
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used for the ampobympeivinghiciyle: ol oalhytleiwske ldddagAds themid@mé®n such
as Na, K, M, Zn or the like is used for the cation part_of the ionically
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1to amount of the fluorine resin (C1) and the polymer (C2), is from 1 to

10 parts by mass, preferably from 1 to 4 parts by mass, more

preferably from 1 to 3 parts by mass, and furthermore preferably

from 1 to 2 parts by mass, per 100 parts by mass of the polyamide (A).

Moreover, the fluorine resin (C1) and the polymer (C2) are mixed in

mass ratio of the fluorine resin (C1) / the polymer (C2) within the

range of 1/4 to 4/1, preferably 1/3 to 3/1, and more preferably 1/1 to

3/1.

[0063] The amount of the fluorine resin (C1) is preferably not more

than 2 parts by mass, particularly preferably not more than 1.5 parts

by mass, per 100 parts by mass of the polyamide (A), considering

the handling and fibril-forming properties. If the fluorine resin is

mixed exceeding 2 parts by mass, a fibriform defective appearance of

the molded article easily occurs, and contact faults of electronic parts

tends to be caused by the fibriform foreign material. The amount of

the polymer (C2) is preferably not more than 2 parts by mass, more

preferably not more than 1.5 parts by mass, per 100 parts by mass

of the polyamide (A), from the viewpoint of the deterioration of the



10 parts by nmass, preferably from1l to 4 parts by mass, nore preferably
froml to 3 parts by mass, and furthernore preferably from1l to 2 parts
by mass, per 100 parts by mass of the polyam de (A). Moreover, the
fluorine resin (C) and the polyner (f2) are mxed in mass ratio of the
fluorine resin (d) / the polyner ( within the range of 1/4 to 4/1,
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of the fluorine resin (Cl) is preferably not nore than 2 parts by nass,
particularly plikéerably not nore than 1.5 parts by mass, per 100 parts by

mass of ol yam d : nsidering t handl ing and fiRril:formng
properti @%ﬁf t he f‘f @&é%eﬁ@ﬁ]r%e%‘?rﬂg}nsat?% QE&%MW%ﬁe%np@‘ﬁsa% tﬁﬁss, a
fibriform def ' appaa _d.he s rtdnck e easi curg, and
contact faul tgﬁ%wgrec ro%?c%%gag{lg &‘{1@%? ggéi%e Eccg)ﬁ!ésg g@%ﬁ%ﬂgﬁrﬁf orm
forei gn mat eripdlytctheflasmethylehe hheimo! fimrfor@dhgi propatRcabngd rht nore

than 2 parts by mass, nore preferably not nore than 1.5 parts by nass,
per 100 parts bylystygene antc Whighoeyewns grouprand f pgracidanbydidei groupfist he

deterioration of the 26 thernmal stagbility,,the burr at di;n r.ocess,
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fibrous fill erfillstidhchgleyl fbsouki itless «mhban fldser fbers, carbon fibers,
aramid fibers, liquid crystalline polymer (LCP) fibers, metallic fibers
or the like; tabular fillers such as mica, talc or the like; needle-like
fillers such as potassium titanate whiskers, aluminum borate
whiskers, calcium carbonate whiskers, magnesium sulfate whiskers,
wollastonite, sepiolite, xonotlite, zinc oxide whiskers or the like; and
powdery fillers such as silica, silica-alumina, alumina, titanium
dioxide, zinc oxide, boron nitride, potassium titanate, calcium
carbonate, calcium silicate, magnesium sulfate, aluminum borate,
asbestos, glass beads, carbon black, graphite, molybdenum disulfide,
phenolic resin particle, cross-linked styrene-based resin particle,
cross-linked acrylic-based resin particle or the like. These fillers
can be used singly or in combination of two or more. The surface of
the fillers is preferably surface-treated by a silane coupling agent, a
titanium coupling agent, the other high-molecular weight substance
or the other low-molecular weight substance to improve a
dispersibility to the polyamide (A).
[0066] In this present invention, fibrous or needle-like filler is

preferably used from the viewpoint of obtaining the molded article



aramd fibers, liquid crystalline polymer (LCP) fibers, netallic fibers
or the like; tabular fillers such as mca, talc or the |ike; needle-like
fillers such as potassiumtitanate whiskers, alum num borate whiskers,
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thereof.

[0067] The glass fiber used as filler (E) includes chopped strand,

milled fiber, cut fiber, and the like. The chopped strand is obtained

by cutting a strand obtained by bundling a glass mono-filament in

specific length, for example about from 3 mm to 6 mm. The chopped

strand having fiber diameter in the range of 3 pym to 30 pm can be

used in the present invention. The fiber is cut in length that adapts

to the thickness of the molded article at the molded article is molded

even if a chopped strand having longer fiber length 1s used. The

shape of cross section of the fiber may be round shape, cocoon shape

or flat shape. The milled fiber, that is powder, is obtained by

pulverizing glass fibers with a stone mill, a ball mill, or the like.

The cut fiber is obtained by uniforming glass fiber in the aspect ratio

from about 10 to about 50 that is in the middle of the aspect ratios of

the chopped strand and the powder. In the present invention, using

of the milled fiber and the cut fiber gives a polyamide composition

having good balance between elevated flowability and highly



the nol ded article nade of the polyam de conposition, but also the

di nensi onal stability, the |lower water absorption, and the |ike thereof.

[ 0067] The glass fiber used as filler (E) includes chopped strand, mlled
fiber, cut fiber, and the like. The pped strand is obtained by cutting
a strand obtained by bundling a glass nono-filanment in specific |ength,

for exanple ab&lﬁn{aﬁﬁgﬂgamg }Qafdampe. The chopped strand having fi ber
dianeter in the range of 3 pmto 30 pmcan be used in the present
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either moldability or the mechanical property is obtained when the

amount of the filler (E) is in the above-mentioned range.

[0070] The polyamide of the present invention may comprise an

amide compound (F). The amide compound (F) includes amide

oligomers, fatty acid amides, bisamides of aliphatic dicarboxylic acid,

aromatic carboxylic acid amides, bisamides of aromatic dicarboxylic

acid, bisamides of aliphatic diamine or the like. Among them,

preferred are amide compounds obtained by a reaction between a

diamine and a mixture of a monocarboxylic acid and a dicarboxylic

acid. The amide compound (F) is preferably from 80 °C to 260 °C in

a melting point, in the viewpoint of flowability, moldability and the

like of the polyamide composition. The molecular weight of the

amide compound (F) is preferably from 300 to 3000. The content of

the amide compound (F) is preferably 0.2 to 10 parts by mass per 100

parts by mass of the polyamide (A).

[0071] An ester compound (G) represented by Chemical Formula (I)
disclosed in Patent Document 3 may be comprised in thé polyamide

composition of the present invention to improve the flowability if



preferably from0.5 to 100 parts by nmass, relative to 100 parts by nass
of the polyamde (A). An excellent polyam de conposition in either

nol dability or the mechanical property is obtained when the anount of the
filler (E) is in the above-nentionedggange. [0070] The pol yanide of the
present invention may conprise an amde conpound M The am de conpound
(F) includes apddesa@ligoners, fatty acid am des, bisam des of aliphatic
di carboxylic acid, aromatic carboxylic acid am des bi sam des of aronmatic
di car boxtjﬂOﬂQ] Hicanichl arnads 1bf al i phatic dianmine or the like. Among
them preferred are am de conpounds ta| ned by a reaction between a
dianm ne and a nm xture of a nong |d and a dicarboxylic acid.
The am de cor’rm]uodot(;l@criz;n—po )-y—fro(n 80 C0ECREHQC)i-gRa mel ting
point, in the viewpoi nt of fl owabilit |tdability and tBe like of the

pol yam de conposition. The nol ecul ar V\Tal ght of the amde corrpédﬁd (F) is

preferably from 300 to 3000,  Th ntent of t e conpound (F) is
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further comprise an acid catcher such as hydrotalcite, alkaline-earth

metals or the like; other polymer such as polyphenylene sulfides,
polyolefins, polyesters, aliphatic polyamides, polyphenylene oxides,
liquid crystal polymers or the like; colorants; ultraviolet absorbers
such as benzophenone ultraviolet absorbers, benzotriazol ultraviolet
absorbers, triazine ultraviolet absorbers or the like; light stabilizers
such as hindered amine light stabilizers; thermal stabilizers such as
phosphorous acid, phosphoric acid, phosphonous acids, and these
esters; antioxidants such as hindered phenol antioxidants, thio
antioxidants, phosphorus antioxidants, hindered amine antioxidants
or the like; anﬁstatic agents; crystal nucleating agent; plasticizers;
mold lubricants such as wax like polyolefin wax and higher fatty acid
ester, silicone oil or the like; lubricants; and the like.

[0074] In the polyamide composition improved in the flowability, the
effect of the present invention is more important. The flowability of
the polyamide composition of the present invention as “bar-flow
length” is preferably 65 mm or more, and more preferably 68 mm or
more, wherein the “bar-flow length” is a flow length when a melted
resin is injected into a sheet shape mold of 0.5 mm in thickness and

40 mm in width at a cylinder temperature of 320 °C, an injection



[0073] The pol yam de conposition of the present invention may further
conprise an acid catcher such as hydrotalcite, alkaline-earth netals or
the like; other polynmer such as pol yphenyl ene sul fides, polyolefins,
pol yesters, aliphatic polyam des, polggphenyl ene oxides, liquid crystal
polynmers or the |like; colorants; ultraviolet absorbers such as

benzophenone ubidsauiObet4 BPRHI AT & méldneaipgdraale ofl 140000 0l et absor bers,
triazine ultraviolet absorbers or the like; light stabilizers such as
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f

present i nvent forRf ol fEmPHSIRE ePfa it RECHIRGTE JOEYRE;

conposi tion ComYstRuBat? witheR Blen®hd -HBERHINGudR Oap dhrirshiY, rvasc?ﬁef the
above-nentioned polyamde (A) , froml to 100 parts by mass of e

above- nent i oneblenfleane Hehsohadnt njRey, anafitaom iitker,10 mllsdrs bynimess of

the above-nentioned anti-dripping agent (C). As the nethod for _.
mechanochemical evice, extrusion blender, or the like,
melt-kneading the mixture with a melt-kneading machine such as
single screw extruder, vent-type double screw extruder, or the like,
and then pelletizing it by a pelletizing means such as pelletizer, or
the like; a method comprising the steps of preparing a master
batch of desired constituents, mixing with other componments if
necessary, melt-kneading the mixture with a melt-kneading machine,
and then pelletizing it; a method comprising the steps of supplying
the constituents to a melt-kneading machine, melt-kneading and
pelletizing them; a method comprising the steps of sequentially
adding specific constituents in the middle of a melt-kneading
machine, and kneading them: and the like. From the viewpoint of
productivity, a method of using each constituent of at least polyamide
(A), flame retardant (B), fluorine resin (C1), and polymer (C2) as it is,
with not forming master batch nor polymer composition (inclusion
body, or the like) beforehand by mixing them with other constituent,

is preferable, a method comprising the steps of separately

preparing at least polyamide (A), flame retardant (B), fluorine resin



manuf acturi ng the pol yam de conposition of the present invention, a

nmet hod conprising the steps of prelimnary mxing the constituents with a
bl endi ng nmachi ne such as tunbler, V type blender, Henschel m xer, Nauta
m xer, ribbon m xer, nechanochem calgqdevi ce, extrusion blender, or the

i ke, nelt-kneading the mxture with a nelt-kneadi ng machi ne such as

single screw einuGeld pYBrhet XP2);dakPbRrihe V6 rdtliREtively, el kth&e, and
then pelletizing it by a pelletizing neans such as pelletizer, or the
li ke; a net hodmebnkméasling thieemsxtaps; obr prepathod) campaiting thhaiteps of

desired constituents, mxing wth . other conpgnents 4f necessary

mel t - kneadi ng Y9R@TMElY (RESPRIDE 3t Jenst Pﬂg?ﬁ)ﬁﬁ C@c rﬂfﬁﬁ‘? regﬁlaquefﬁ),
pelletizing itg et C risi t .0 u [ ; :
constituents t%ugnﬁrrgl %b%g%eggphggﬁrrgg%qlg%&neﬁ?a k%%gdﬁ%gryalﬁgh ]%g%dé?gzi ng
them a net hodetREENER tibnh € nSdrefsre@iradbbaueThéd pléfrreddeiingdepesithe c

constituents in the mddle of a nelt-kneading nmachine, and kneadi ng them
and the |ike. mebnko¢rdingemaohinte of a grtsuder iequinpedawith Rodwoi sersihg each
constituent of_at |east | yam de A,.fla ret ar da ( l.uQry ne
resin (Cl), anraﬁ?)@?elg%neg%ﬁg %HP?r&‘i(t’s}%é IW’f‘ﬁg’f’f’dﬁy?%%& %él%? B#Ubgtch nor
pol ymer composthi G4k 84:aBostBRW of Bc bhGsdntialoRALAMENANA it X1 NG
themw th other constituent, "Is preferablfe, a nmethod conprising the steps
of separately pglictpeun bg ated eashanofaraniedeatidhs hokiod sAdidedar$ingd) ,

fluorine resin 31 (d), and polyner_ (C2);.dry-blending themcollectively,
and then nel t thenensdiof grphang tetausmallon)ection lﬁ@hiléﬁrﬁ@ﬁﬁii@mg’vtthéicm"éps of

Fepar tely proRar 8 el 8s! BOWEN S (B! BRI (D uh
col l'ectively theam hsdeRbmpesRIG 8Pl pIORNRLRTELIEE 18 PiEMRIREly S ol e
nel t - kneadi ng machine is a extruder equi pped wth a twn-scréw. The
mel t - kneadi ng inenpeBainl and pepeelargihliy preferalRlyrant bnddGo@.5 nline
pol yam dFOOC'i% osit] OVr\}'h(()a;l JE}Pee ﬂrl)lroﬁisneeni'esihqv}?z?éiingnfitr?l-%o@?ni;%r I:r)rl"oogferties 18
used as fluorine resin (C1), it is preferable to cool the fluorine resin at
the temperature of 20 °C or less, and use the one in the cooled state
for manufacturing the polyamide composition. The self-cohesion
and the fibrilization are suppressed by cooling the fluorine resin, and
the defective appearance and the fibriform foreign body occurrence of
the molded article caused by defective dispersion are suppressed.
Moreover, polyamide (A) can be obtained or prepared in form such as
powders, granulationes, pellets or the like. Even if polyamide (A) of
which shape is used, the polyamide composition of the present
invention can be manufactured. From the viewpoint that prevents
the cohesion and the fibrilization, when the fluorine resin having
fibril-forming properties is used as fluorine resin (C1), the polyamide
(A) is preferable in powdered form.
[0077] Various molded articles can be manufactured from the
polyamide composition of the present invention by the usual forming

method for thermoplastics such as injection molding, extrusion

molding, press molding, blow molding, calender molding, casting



pell et can be used to manufacture various nolded articles. Since the case
of applying to a small injection nolding machine with screw dianeter
18nmmD or less is assunmed, pellet dianmeter of the polyam de conposition of
the present invention is preferably gjr&(;m 1 mmto 3mm and pellet length
is preferably from1l nmto 3.5 mm | 6] Wien the fluorine resin having

fibril-form ngmpIARE! inRet nfoldHfe dwdscdldtfioldigig @sthe (ikk)which dah be
preferable to cool The fluorine resin at the temperature of 20 C or |ess,
and use the oneledtedcereepbrdingttatthe liod, theusags, the shaptheapbthalikde

conposition. The sel f:cohesi and .the fibrilization .are suppr.essed by
cool i ng the fl%oriheaHBs n,m‘gﬁﬁd Ablclfes eé\apwvﬁﬁpgﬁ%egtﬁﬂd 0tfhz.ﬁe

fibriformtor et ORed hEMERe hettlle IRl ﬂgggg@fﬁy)g%i ggq?%%@mtm%e

defective dispersion are suppress reover, can

obt ai ned or prepeh&@d i NTher injsdiibn asnolfindeiks pagtiaalirdy | prefsraliel iwt s or
the like. Even if polyanide (A) of which shape is used, the polyam de
conposi tion of viewpoprisserasinassehmeldinarmpes raediciton, the cost and the

vi ewpoi nt that,.prevents the cohesion and t fibrilization en t.he
fluorine resi niR&vi ]ﬁl??re‘?‘feﬁr f‘IC—"Wﬁl‘tﬁga‘%’rcg‘iﬁfﬁ%yoiygnﬁlégamé‘%p%\i\ﬁ?ﬁioﬁe resin
(G), the pol Ve deeddd) iheeidil CAfiPlRhb RAVAREClhd AdNpbAQdd]. Vani ous
nol ded articl es can %e manuf actured from t'he” pol yam de "‘conposition of the
present i nventaddition, the pobuahideotomparitiontdfatie fpaesémeimepliast ¢aasbsuch as
i njection nolding, extrusion nplding, press nolding, blow nolding,

cal ender nol di eRynbiegd: Wi a3amoldstautile cammosedsi dnelgl, aviebes! or tﬁm di ng
or the like w;ﬂ h can be selected corresponding to the kind, the usage,

t he shape, an ¥%e Iike of an aimed nolded article. Moreover, conbination

of the W ment i Gigde ARS YoRG Rl RHS R0k 8f ERPH YR dvaht§od 8T NY

nmet hod. e Iinjection nolding’is particularly preferable in viewoints of
easi ness of noéxtietignt fiesmbglitydand iflame rétardasty afid-Ot dass, it ken bdwsedver, a
composite arti fgolreva?{oésht ilrl)gsl %%rir(lzlggegg rfrlg(r)rfé Jtrétggdgrflcy in a variety of fields,
such as electronic devices, automobiles parts, household electrical
products, construction materials, sanitary goods, sports goods,
sundries or the like. The concrete examples include connectors,
switches, sensors, sockets, capacitors, jacks, fuse holders, relays, coil
bobbins, resistors, IC housings, LED housings, gears, bearing
retainers, spring holders, chain tensioners, washers, various other
housings, weight rollers, breaker parts, clutch parts and the like.
Of these, the polyamide composition of the present invention is
particularly useful for the object acceptable to the SMT method such
as connectors, sockets, card connectors, jacks, power supply parts,

switches, sensors, capacitor seats, relays, resistors, fuse holders, coil

bobbins, IC housings, LED housings or the like.

Examples
[0079] Hereinafter, Examples are shown to describe the present
invention concretely. The present invention, however, is not limited

in any way by these Examples.



the present invention and other polymer can be produced. In addition, the
pol yam de conposition of the present invention can be conbined with a

nol ded article conposed of netal, a fabric, or the Ilike. [0078] Since the
pol yam de conposition of the present ggnvention has excellent flowability,
and flame retardancy of V-0 class, it can be used for various things

whi ch negrghl amR1ties poiaspdlyadideari ety of fields, such as electronic
devi ces, autonobiles parts, household electrical products, construction

materials, sanitary Igotus funpsetef didiaentiak geaimiag erlorimetry kaalyne
concrete exanples i e nnect ors, .sw tches, ;sensor ockets
capacitors, jatks® ﬁg‘ééﬂhoﬁg@&? pro(l:}.’ E?f%c?e 8P !COHW(B%%?%Q%‘%?‘;Q@B’SF%?@?& C
housings, LED Housones, fgesr %mh%@g' er! Eh& ﬁ%fégeﬁsa%m%gpﬂgéeder@hechal n
tensi oners, washers, various other ousi ngs, weight rollers, breaker
parts, clutch feaiperadick tfithd pdlgamik wdreseluctlelopal yabl*€ poappeedi on of

the present invention is particularly useful for the ob%ect acceptable to
the SMI net hodofslRh°Chrim orpmskt bhen the txmperatame waonleratest agaimaeka power

supply parts, sw.t o SENSOF, capacitar _seats,.relays, resistors, fuse
ol der s cor | SHSAnD *G/aTRo iSO ey ohanc et pRiSeRElt Bk o
[0079] Hereinafter, (GXAIRAGE RIS OWRe! OrRSSi IthRe t REPItERENt  TRYENtT ON
concretely. The present 1 nvention, however, 1s not limted in any way by
t hese Exanpl estend@eraf G0R88] thdepositignpoanassafmebtyhaintdting gdint (WHnace of
differ entpi al _scanning calorinetry analysis device (DSC), 10 ng of

pol yam d¥0idd Centamsaftorminaleaning $re8Ping at 350 C for 2 ninutes under

(e " 290, 2SI il ukSIDS 2UPL R Sy S RO L o
el evated agai NyloBh#nolSRAe%added €o @hthih alBS1uRRE. t TQfvalion? MsARP @A 1N
endot her m ¢ peak
aqueous hydrochloric acid with thymol blue as an indicator was
performed to determine the content of the terminal amino group
(neq/g) in the polyamide.
[0082] Intrinsic viscosity [n} :

' Inherent viscosity (inn) of each of polyamide solutions having
concentrations of 0.05 g/dl, 0.1 g/dl, 0.2 g/dl and 0.4 g/dl in
concentrated sulfuric acid was determined at 30 °C using the
following calculating formula. The value obtained by extrapolating
the inherent viscosities to zero concentration was defined as intrinsic
viscosity Inl. In the following calculating formula, to represents the
flow-down time (sec) of the solvent, t; represents the flow-down time
(sec) of the polyamide solution and C represents the concentration
(g/d1) of the polyamide in the solution. When the polyamide solution
contained solid material, the solid material was removed by filtration
using a filter having a pore size of 0.5 pnm, and the obtained filtrate
was used for the measurement.

ninh = [In(t;/te)]1/C
[0083] Mechanical properties -

Specimen for tensile strength at break evaluation was



was determ ned during the tenperature elevation. The tenperature at the
position was assuned to be nelting point (C. [0081] Content of term nal
amno group In 35 m of phenol, 1 g of polyam de was di ssolved and 2 m of
met hanol was added to obtain a solutiqgn. Titration using 0.01N aqueous
hydrochloric acid with thynol blue as an indicator was perforned to

determ ne the %&Fﬁa@éﬂ Rtoidifigter JI No. amdianBbslV by {rgeaicn holdife of
pol yam de. [0082] Intrinsic viscosi tf;/ [M Inherent viscosity (Mnh) of
DI

each of pol yampdgasofletdoomsosiam raf t entteomerefwi®, OBaty/isllabodt1 g/ dl
0.2 g/dl and 0,4.g/dl,in. concentrated sul f.uric acid was detern ned at 30
S ustng the 12 PO ERO TR MR prdtt ! theBobGmiide SEntRe thyte

extrapol atin i Is |4 0 P@}ﬁ at,j.Qn scdef i ned
as i n'?ri nsi cg Bélgggiéﬁ%lyomqsﬁlﬁﬁﬁie& faglsﬁhtgwnﬁ)g&gg ul gﬁlrr?gwfagr }rzliﬁa,cqt o]

represents theMokéormrdepecinaie fdrsee)d etrdnyth solaleation twas @pepsed byt he
flow-down tinme_ (sec) of the polyam de solution_and C represents the
concent rat i on filllpgifrpnpbotihendsiof dhe deoldnfor thesHSUNpod . dwnbbelheThel yani de
solution contained solid.material,, th olid teri removed by
Frltration ustmgs FREDE rvPrgk, U 4B8 BBt e e o0t 41 ned
filtrate was yeadufdr 4Nodreasubentayilhs [hofhbid ObE shillbdhy
Mechani cal properties Specinen for tensile strength at break eval uation
was 34 prepar€drpaatodibiged onlJIS Ko/11B8. dunbbel | by injection nol di ng of

pol yam d c%’r‘position at the cylinder tenperature that is about 20 C
hi gher tﬁEW hElarpe Retgrdssicat of the pol yani de contained in the polyan de

comesiL1on and UGy ) ol SRS AN RS A, o AL EVEE oy aREATED
mol d for the Jhp MectiorIUABISAS - of TBBe polyamide composition. The flame
retardance of the molded article was evaluated based on the
following regulations of the Ul-94 standards. The molded article
having a thickness of 0.75 mm was vertically clamped at its top end,
a predetermined flame was applied to the bottom edge of the molded
article for 10 seconds and then removed. The time for which the
molded article had been still burning after the flame removal was
measured, that is first burning time. The flame was again applied
to the bottom edge of the molded article for 10 seconds right after fire
extinguishment, and then removed. The time for which the molded
article had been still burning after the flame removal was measured,
that is second burning time. The same measurement was made for
five test pieces to obtain a total of ten data, of which five data were
first burning time and five data were second burning time. The sum
of these ten data was termed as T, and the maximum value thereof
was termed as M.
A rating of "V-0" was given if T was 50 seconds or less, M was
10 seconds or less, the molded article did not burn all the way up to
the clamp, and no flaming molten drips ignited a dried cotton cloth

which was placed 12 inches below the molded article.



tensile strength at break and the weld strength at break were neasured at
23 C using autographs produced by Shinmadzu Corporation based on JIS K
7113. [00841 Fl ane Retardance : A platy nolded article of 0.75 M in

t hi ckness was obtained by injection | di ng of the polyam de conposition.
The flanme retardance of the nolded article was eval uated based on the

fol l ow ng regul ati ong rafinghst "W=194vast ?il%dﬁriﬂsl-‘ wHe2PW lsf@shdrr 6# tdse, Mavi ng a
t hi ckness of 0.75 mmwas vertically clanped at its top end, a

pr edet er ni ned Wharl) wacoralspdi debst gindhshe etherncendisicr wasesatsiire therticl e
for 10 seconds and tR.en re,uf_}z)@d. .The tinme for which the nolded article
had been stil |5%80¢ AFdg" the ef U hatPBane renoval was neasured, that is

first burning time. Jhgybbaensos daakRoanplt Sho b8 LOGNRR bORAIGE of the

nol ded article for sec ter fire extingulshnent, and then

renoved. The twae 30aecoid<or Ik, thel dollledantictd didmet eanal the wdyuapi ng
after the flanme renoval was_neasured, that is second _burning time. The
same neasur enel®t theaslamepcand flamingemodien drips dgnited shelaed cpttan alothi ten

data, of which fiye dat re . firs urni ng_ ti a five data were

second bur ni ngWLi“i\beWa‘?Tll?iac\sAeﬁan H}cll"Fﬁi)Sgongﬁe gﬁq]g%g Y& med as T, and the
maxi mum 15 off dotesnighRed as M A rating of "V-0" was given if T
was 50 s[e(?glr?gs (Q)gfe%ess,e Mwas 10 seconds or less, the nolded article did

not burn all the wayThep degred bf defoaxmmticanerasoetdlantory imuht esvaduatpsni gni t ed
a dried cotton cloth _which was placed 12 inches hel ow the nol ded, article.

35 A rating ofest\ofl thegdamgey sefardance,dhapstescabgdabeye (tesmake fhe 30

e SRR G N Y O R

less, M was 3isesahdsmbldedesticld hefor® e drad fhmloLotiatnPhs Rigumad! the

ey P to be zero position, and the shape after the fire extinguishment in the
second flame contact was evaluated by the following indices.

A rating of "A" was given if the bottom edge of the molded
article moved to the upper side or moved to the lower side,
deformation volume to the lower side was less than 5 mm in which
the deformation volume was distance between the bottom edge of the
molded article after the second flame extinguishment and the bottom
edge of the molded article before first flame contact, and there was no
molten drips. |

A rating of "B" was given if the bottom edge of the molded
article moved to the lower side and the deformation volume to the
lower side was 5 mm or more, and there was no molten drips.

A rating of "C" was given if there was molten drips but the
cotton cloth didn't ignite.

A rating of "D" was given if there was molten drips but the
cotton cloth did ignite.

[0086] Solder reflow resistance :

A plate of 0.5 mm 1n thickness, 10 mm in width, and 30 mm in

length was prepared by injection molding the polyamide composition



to the clanp, and flamng nolten drips ignited a dried cotton cloth which
was placed 12 inches bel ow the nolded article. [0085] Degree of

def ormati on The degree of deformation was eval uated in the eval uation

test of the flame retardance that desgibed above to nake the prevention
of dripping clearer in this exanples. That is, the bottom edge of the

nol ded arti cl egpghompetdirirt ithat if AR O degharhaasthenmeltid®phitz€r o
position, and the shape after the fire extinguishnent in the second flane

contact was ev@ieuntkrdniyetdeatdisedom the polyiasede campnsiten.of Thiy' pleds gi ven
if the bott d f ot ticl dt h i d
L ne PO B0 e e Tl A e 8 AL URRE b g 0k
mmin which t*ﬁﬁe&%fﬁ%ferﬁg@i%, g@aeé%agﬁegﬁegi gi[ ShNESrOELYES ont f%mge ;a;]meedge

of the nolded artic the sec ane extingui shnent an

bottom edge of50he, théwledmpeiraialre weas elievaled sit theapeedwtt BIG °Canth.t her e
was no nolten dri‘g)ai[.g A rating of "B" was given if_ the bottom edge of the
mol ded arti cl Eheplesapemtire ﬁwede&ratatm qthevigdlesngss i on thel nladet o t he

| ower side was 5 mm por nore, and there.was nmol ten drd ps. A rating of
& s gi ven FRUTH BoRSSHBIRAdA b Bl e Fold ol tre iy |
ignite. st i " 1 s given if there was nolten drips but the

cotton chotSﬁqugr?%mtggﬁ?OO%] Sol der reflow resistance A plate of 0.5 nm
in thickness, 10 nmmA flowi idnigth svad mBEasuredrwhdre aghélted seqin epas egediyd

i njection nolding the polyam de conposition 36 at a ter’&?erat_ure. that is
about 20 C hi ghdp atﬁsﬁ@ttsb@pﬁénﬂldq@fn@éimmmthxck@e%ayérﬁ B an vEidiRd i n

n pol Yo 9¢ CorROR el oRLL B0 ROER TR ok A IRHER. T,
infrared oven {4 alm@d¥é@patature of 140 °C. And, the measured flow length
was assumed to be a bar-flow length. When the flow length doesn't
reach a constant value at an each position based on the width or
thickness of the injection molded plate, a value that the sum of the
maximum flow length and a minimum flow length was divided by
two was assumed to be “Bar-flow length”. Higher value of the flow
length means higher flowability of the material.
[0088] Surface appearance :

Aplate of 0.5 mm in thickness, 10 mm in width, and 30 mm in
length was prepared by injection molding the polyamide composition
at a temperature that was about 20 °C higher than the melting point
of the polyamide contained in the polyamide composition. The
surface of the plate was observed.

A rating of "A" was given if the aggregate of the fibrous PTFE
was not visually detected.

A rating of "B" was given if the aggregate was visually
detected. |

The aggregate includes a filiform foreign material generated
around a gate of the plate.

[0089] In the Examples and the Comparative examples, materials



150 C, then tenperature was el evated at the speed of 100 & mn. The
tenperature that deformation or swoll enness of the plate occurred was
assunmed to be an index of the solder reflow resistance. [0087] Bar-flow
| ength: A flow | ength was neasured a nmelted resin was injected into
a sheet shape nmold of 0.5 mmin thickness and 40 mMmin wdth at a

cyl i nder tenpelaldnRIS) wad@ dsedan injection pressure of 74 MPa, and a
nol d tenperature of 140 C. And, the neasured flow length was assuned to

be a bar-fl ow {RehgahideMen the flow | ength doesn't reach a constant val ue
at an each posjél&i ,gn based on the width or thickness of the injection
nol ded pl ate, vallue that the sumof the maxinmum flow I ength and a

m ni mum fl ow | engt h e " -
Tengt e H gher el dat apiofafefiabihe Al BN AIRHTIRG Beeld willdrgOl |
mat eri al . [ 008®}thSugbace gapp@ar aindes): ofAt@tephthalic Gadhd,MUMONAT thigckBlegs, 10

mmin width, and 30 nmin Iength was prepared by injection noldi ng t he
pol yani de conpemeiesion ofit aat enpeixiurg e toht whS ntmned2ommer ghardt han
the nmelting poijnt . of -the pol yam de gont.ai ned, i.n the po 'g)e

conposi tion. Thé&® ﬁ#a%@c'%f‘eﬁ@nﬁfeaggem%?/s%}@merﬁ é%? ﬁh Yopoleh \as
given if the a kol il RIEE 1098 ofbaiinyidoprdeprabed. A
rating of "B" %'Sggsgnoﬁo G{kze aggregat e i/vasn\eﬁgual le et eog)t egé The
aggregat e incl amés2.8 Titdsf of midtaled owatmal emdalthgengnadphdre amsided thegat e of

the plate. [0089] In the Exanples and the Conparative exanples, materials
37 listed bel avwogtave wesdeplausilysithqeifrogengT-The mixture was stirred at

100 °C for 30 minutes, and the temperature inside the autoclave was
increased to 220 °C over 2 hours. At this time, the pressure inside
the autoclave was also increased to 2 MPa. In this state, the
reaction was continued for 2 hours. Then, the temperature was
increased to 230 °C. Subsequently, the temperature was maintained
at 230 °C, and the reaction was continued for 2 hours while the
pressure was maintained at 2 MPa by gradually discharging water
vapor. Subsequently, the pressure was reduced to 1 MPa over 30
minutes, and the reaction was further continued for 1 hour, thereby
obtaining a prepolymer having an intrinsic viscosity [n] of 0.14 dV/g.
The obtained prepolymer was dried at 100 °C under reduced pressure
for 12 hours and was pulverized to a particle size of 2 mm or less. The
pulverized prepolymer was subjected to solid phase polymerization
at 230 °C and 13 Pa (0.1 mmHg) for 10 hours, thereby obtaining a
white polyamide (PA9T-1) having a melting point of 306 °C, an
intrinsic viscosity Inl of 0.73 dl/g, terminal amino groups content of
100 peq/g, and terminal blocking ratio of 90 %. Benzoic acid was a
terminal blocking agent.
[0090] PA9IT-2:
A white polyamide (PA9T-2) having a melting point of 306 °C,

an intrinsic viscosity [y} of 0.80 dl/g, terminal amino groups content



An aut ocl ave having an inner volunme of 20 liters was charged with 4994.4 ¢
(30.1 noles) of terephthalic acid, 4977.1 g (31.4 noles) of a mxture of
1, 9- nonanedi am ne and 2-nethyl -1, 8-octanediamine (the former / the latter
= 85/ 15 by nole), 149.8 g (1.2 nolgs) of benzoic acid, 10 g of sodium
hypophosphite and 2.5 liters of distilled water, and the atnosphere

inside the aulfor g¥@e"asd heRhasesl Motlkingi rtah@gﬁ‘rgo FReadbdained Waghstirred
at 100 C for 30 mnutes, and the tenperature inside the autoclave was

i ncreased to 220n€ method #wuns that mamivdactumng tfethe edmivesmentivded t he
aut ocl ave was i ncreas 2 MPa. IS th reacti on was
continued for g‘kﬁ@t}v §XCef atltﬁ‘é r‘?ﬁbf’g Wéﬁ“ﬁfiﬁe Hﬁg&s g‘aﬁ‘g@
Subsequent | he i n 2 a t| on
was cgnti nugd t} 4§§g'%%r gzﬁh?l \gf’}té]heg}i grgéssgglemﬁv\gs %l na?%l %d&g?e 2 a by

gradual l'y di SCP@"lﬁbrﬁgle\&aﬁ]ﬁﬁne NAPF mebusEGuRnihediaidine filasfourerwake r educed
to 1 MPa over 30 m nutes, and the reaction was further continued for

hour, thereby lastsras ﬁ5n’glébﬁr@plﬂ)wf@$ Ch&nﬂ%t‘aﬁsﬂﬁthgﬁgﬂé molesdsing [n] of
0.14 dl/g. The obtained ) dr 1 und r.educed
pressure for %Bpggﬁflﬂl%\g %ﬁ i Fac %n%e‘%g}gg%%egglgémg? 2 nm or

| ess. Th[:b Tlpggqxz&ed prepol yner was subjected to solid phase

pol ymeri zatl on at 230 C and 13 Pa (0.1 mrHg) for 10 hours, thereby

obtaining a white pbkita pl@lyﬁﬁﬂaéf{ﬂmmﬁ)lm@mg q&héltngpmmmtofeﬂﬁwb C, an
intrinsic viscosity [r<]  of 73 dl /g]& term nal, am ngo groups content of
100 peq/g, andamRRRSE VMC@@%M{Q] phili1l® d¥e.dormingbamine sxewks gerteat

2 el (i ng poi it 51 R end SRRl Hofkin il & PR St By he "
termnal am nosaﬁﬁ@“ﬁﬁtﬁ@d‘tﬁé“tm?’%he OfnaHUfRGWrthe Tt LA5VRbnfibAGK! NT
ratio of 90 % was obtained by the sanme net hoc1g as in the manufacturing of
t he above- nent PAB®d, except that the amount of the terephthalic acid was changed
to 5032.1g (30.3 moles), the amount of the mixture of
1,9-nonanediamine and 2-methyl-1,8-octanediamine (the former / the
latter = 85 / 15 by mole) was changed to 4984.3g (31.5 moles), and the
amount of the benzoic acid was changed to 105.0g (0.9 mole).
[0092] PA6-6T:
A white polyamide (PA6-6T) having a melting point of 310 °C,
an intrinsic viscosity [l of 0.82 dl/g, terminal amino groups content
of 72 peq/g, and a terminal blocking ratio of 82 % was obtained by the
same method as in the manufacturing of the above-mentioned
PA9T-1, except that 4994.4 g (30.1 moles) of the terephthalic acid,
4977.1 g (31.4 moles) of the mixture of 1,9-nonanediamine and
2-methyl-1,8-octanediamine (the former / the latter = 85/ 15 by mole),
and 149.8 g (1.2 moles) of the benzoic acid used in the manufacturing
of the above-mentioned PA9T-1 were changed to 3134.4 g (18.9 moles)
of terephthalic acid, 2255.9¢ (15.4 moles) of adipic acid, 4295.9g (37.0
moles) of hexametylenediamine, and 303.9 g (2.5 moles) of benzoic
acid.

[0093] (Bromine-containing flame retardant)



PA9711, except that the amount of the terephthalic acid was changed to
4931.59g (29.7 noles), the anmount of the m xture of 1, 9-nonanedi am ne and
2-met hyl -1, 8-octanediamine (the former / the latter = 85/ 15 by nole)
was changed to 4844.1 g (30.6 noles),ggand the ampbunt of the benzoic acid
was changed to 224.2 g (1.8 noles). E,[0091] PA9T-3: A white pol yam de

(PA97" 3) havi ngy:a@MAtPBS Bp¥odtucedl BRO6CRemtara | ObFd. NSCR4HFC oglytidylli | | of
1.19 dl /g, term nal am no groups content of 75 peqg/g, and a term nal

bl ocki ng rat i ometh@8ylateanodifiedi nndebioynaesiprersdme net hod as in the

manuf act uri ng t he %%gctae- rrea ioned PA9T-1, except that the anount of

t he terephthal T4 %ed to 5032.1g (30.3 noles), the anpunt of

the mxture of 1 Jigcnenated QRN A1RE IH - BLAPPARDEY agbiptane
former / the l%tZPg?%‘E (?gb(g%ennr%eélwas changed to 4984.3g (31.5
nmol es), and t hgncapmumtedf the benzoic acid was changed to 105. Qg (0.9

nol e) . [009% EAG-_ 6T: A white polyam de (PA6-6T) having a nelting point of
310 C, HWHht Anféideinningsgeny) [i11 of 0.82 di/g, termnal anino groups

by the  same métroara PR ERIHERLEY PREGREM P el echanitih 6. "

PAOT- 1, exCepLLiab1d9 s b 800fp 8514315y gEPPNL hal ¢ aci

4977.1 g (31.4 ol es e mxture of 1,9-nonanedi an ne and

2- et hyl - 1, 8- oad:arddhd®® néprptiheed obyreNovat Hchdmidads E€ofln, / D382byaaidl e) ,
and 149.8 g (1.2 nples) of .the benzoic acid used jn_the manufrggturi ng of

the above- ment #ohedritagedifigd peluraned majemanhyriiq pnateandd psed
e opnU el € St R % ARl IR SIen(RER IR,
[ngsr?’?tr gBng;npnee%g%%la%EBng%ioggl@ed elangdait Kaddi ChenfRsPBs phofdcsd by
maleic anhydride modified styrene-ethylene/butylene-styrene block
copolymer)
f: Tonomer (produced by DuPont-Mitsui Polychemicals Co., Ltd.,
1707; olefine-based ionomer (Tonically bonded by Na))
[0095] (Reinforcing agent)
g: Standard glass fibers (produced by Nitto Boseki Co., Litd.,
CS-3G-225; cross section is round shape, 3 mm chopped strand, fiber
diameter is 9.5 pm) _
h: Cut fiber (produced by Nitto Boseki Co., Ltd., 05DE-404; cross
section is round shape, fiber length is 100 pm, and fiber diameter is
6.5 pm).
(Amide compound)
i: Amide compound (produced by Kyoeisha Chemical Co., Ltd.,
WH255; ethylene bisamide viscosity-reducing agent)
(Ester compound)
j: Compound represented in the formula (I), wherein R! and R2? are
heneicosyl group, and m and n are 1.
(Mica)
k: Mica (produced by Yamaguchi Mica Co., Ltd., A-41; plate-like



met hacryl ate nodi fi ed pol ybronostyrene) (Flane retardant aid) b: Zinc
stannate (produced by Alcan Inc., FLAMIARD S; calcinated zinc stannate)

[ 00941 (Anti-dripping agent) c: Fibrous PTFE (produced by DuPont-Mt sui
Fluorochem cals Co., Ltd., 640J; fing powder of polytetrafluoroethylene)
d: Mah-PS (produced by Nova Chem cals Corp., D332; acid anhydride

nodi fi ed pol ysfiyéene; mal ei ¢ anhydri de (denaturant) used anmount is 15
mass % wei ght-average nol ecul ar_wei ght is 200,000) e: Mih-SEBS (produced
by Asahi [0096di < Eramiplasd toof pnd Garoparativeatxampleatlydy 12k nodified styrene

- et hyl ene/ but yl ene-styrene bl oc cgpol r)y f. lononer roduced by
Dot <Mt sut” Pol yoRete B othyr fifeh Y5 handaisl RIS EAELST ShE st
(lonically bo ; ' ' ; -gl,ass
fibers (pr odugf'ejg&bg\éﬁ%% ﬂ%%ggﬁlc&@wf%% ngg%b%%%mt?ﬁrgs%@é%étﬁ?on S
round shape, 3totheboppedndingaridio shden indihenfellewing Tablesphio B, then fi ber

(produced by N tto Boseki Co., Ltd,, O5DE-404; cross _section is round
shape, fiber |&ngphemixtige was faddintpbe rtvwinasesewr extguder dpgegucedahy de

W255: ot hy! enB B S BIIoEE BE Ty e G A ety (Reral eomuiny |

Conpound repr eé%&i‘@sﬁ' di8nidtey fo@rSUJIni’mg IyD ¥heseiancHindddidRpasfurd@pei cosyl

group, and in and n are 1. (Mca) ki Mca (produced by Yanaguchi M ca

Co., Ltd., A-4320pCatadl4d ketadihg speed of 150 rpm) through a hopper, and the
standard glass fibers or the cut fibers was fed into the twin-screw
extruder through a side feeder, and then they were
plasticizing-kneaded, cooled, and cut, to obtain pellets of a polyamide
composition. Mechanical properties, flame retardance, deformation
degree, solder reflow resistance, bar-flow length, and surface
appearance were evaluated by using the pellets. The results are
shown in Tables 1 to 3.

[0097] As shown in Tables 1 to 3, as for the compositions in
Comparative examples 1, 2 and 6 that only a fluorine resin was
mixed as the anti-dripping agent (C) with the polyamide PA9T-1
having an excellent flowability, the test specimens were deformed
while the flame retardance test, and the ratings of the flame
retardance were V-2 since flame-retardant effect was deteriorated
and the cotton cloth was ignited by dripping. As for the composition
in Comparative example 6 that mica was mixed, the weld strength
tended to be  deteriorated.  Morecover, the compositions in
Comparative examples 5 and 7 that a fluorine resin was mixed
voluminously had a flame retardance of V-0, but this V-O was
extremely unstable because of large deformation value and of
dripping, and appearing fiber foreign material resulted in a defective
exterior appearance. The composition in Comparative example 4

that only a fluorine resin was mixed as anti-dripping agent (C) with



filler) [0096] < Exanples 1 to 7 and Conparative exanples 1 to 12>
Constituents other than the standard glass fiber or the cut fiber were
dry-bl ended collectively to obtain a prem xture according to the
conpounding ratio shown in the followyng Tables 1 to 3, then the

prem xture was fed into a twi n-screw extruder (produced by Reserch

Labol atory of ﬁieaﬁélkzﬁmia@dmmwﬁm a lowdflowBhiNit$Zhaday 66 strehgtlew
dianeter of 30 mm L/D of 28, a cylinder tenperature of 320 C, and a

rotating speedand a5¢eagy) flameowgtnrdaheppbut dnbadhe dsawhaek dnglithes
fibers or the cui fi.ﬁgrs. wa%gfg{j ugg t he tlvvi n-screw extruder through a
side feeder, aW@'dahaity fmebe Howabiity Wasilel. kneaded, cool ed, and cut, to
obtain p s of a i fﬂﬂ?ﬁ. i i k | flame
retar dangjed,g%gief or nat‘llg%%&acgggzrgglé% g‘so dieri Cr8e I%\%E? gsrékgtﬁié)r%gg %g%%l I%Ivlv

| engt h, and sugdidcenhgpdyidar modifiote pelytatdmt ethshynikstngs tahetielgpehg. The
results are shown in Tables 1 to 3, [0097] As shown in Tables 1 to 3, as
for the conposigdmndCn theotpst attegEmen anysise dleformednwhile Hiye dlamea

fluorine resin was, m xed. as e anti-dri.ppi,ng agent, (C) wt he

oLy de. paoTeetarduteibe dnd i filine of UREAASE R et st T Bice s were
deformed whilg,d ﬁ&nﬂ‘eh%'%&rqaﬁ{taéﬁ%%@%é GteriopRbd 884 tRE iB&8n WothNg k! amre
ret ardance were V-2 since ame-retardant effect was deteriorated and the
cotton cloth wgnitednibiyeddiippig. ppi ndlordsvépr at hdoic othpostanmprritibn in
Conparative exanple 6 that mca was m xed, the weld strengfh _tended to be
deteriorated. vormPavative rramplesothati dhldiorine xegp angt 1y ackkappyends and 7

Vo but thi s Dol PORRPPERE et L PRt i Bl pERG G Rl R on
val ue and of  gyd-pRiA9wadNibfeRREA WhHMe fiReflably sb@RdARES tha, HfBYhéed in a
defective exterior appearance. The conposition in Conparative exanple 4
that only a floingefrée fAawss retiardanas veast V-2rsipg hhe dipeme-re@rdaint h

effect was deteriorated and the cotton cloth was ignited by dripping.

The compositions in Comparative examples 9 to 12 that the ratio of a

fluorine resin and an acid anhydride modified polystyrene or ionomer

had come off from the range regulations by the present invention had

flame retardance of V-2 easily, and even if the flame retardance was

V-0 incidentally, the V-0 was extremely unstable because of the

deformation and of dripping.

[0099] On the other hand, as shown in Examples 1 to 7, the
polyamide composition that a fluorine resin, and an acid anhydride
modified polystyrene, a maleic anhydride modified styrene-ethylene /
butylene - styrene block copolymer or an ionomer were used together
within the range of the present invention, had small deformation

after the flame retardance test and steady V-0.



41 the polyam de (PA9T-3) with a low flowability had a good strength and
a steady flanme retardance, but it had a drawback in the noldability since
the flowability was low. [00981 As for the conposition in Conparative
exanple 3 that only an acid anhydridgg nodified pol ystyrene was m xed as
anti-dripping agent (C), the test specinen was deforned while the flane
ret ar dangg oogstrapanyl the rating of the flane retardance was V-2 since the
flame-retardant effect was deteriorated and the cotton cloth was ignited
by dripping. Mreover, as for the cbatdesi tion in Conparative exanple 8

that a fluori r@oh@ﬁi dqﬂgmf@dh@m i anhydr| degxaRf1bd ed pol ystyfene were
Arbs

used tOget her nts he—te ecHirei—was defored whil e the
flanme retardarc sby masplt he fating f2t e B age fet jrdince was V-2
since the flanPAoTt-ardant effect W8 det@rilorl@ded a6d {hefcofton cloth
was ignited b N TNe CONpogILf O PN pargi | Ye gxanples 9 to 12
t hat '?he ratizp%*g’IIQE g“ Re reTP..éu.. g?‘ €+ ?021 hygri He ﬁudn})i ed

pol ystyrene or|PAS58er _ had comelof® frofl tHe Cange Peqlil a@i ohs by the

pr esent inventmﬁad flame retardance a M-20eagilyp, andoeven if the

flame retarda rnct dent o4 LV} - e y| unst abl e
because of thet:a(j ££$)nn and “‘ﬁp rﬁﬁné flx 4% hj? ther hand, as

shown i n Exany [WZincistarmatene  pol Yakri de7donno7;i£l|%or7 thht 72l f] uori ne
resin, and an |pqigpbaaiyPTREE  nodi fied] pelystyr.and, @l g pnhydri de
nodi fied styrqgq me— - hutyreng rene, bfock CTPpporymner or an

I onomer were Llﬂnﬁahﬁ wi t hi (if‘ve, .e_g.r_e.;.e.itzmvention, had
smal | def or mat [&drMahfSEBSt he flafre Oetprdande 1.8st| afd $t e@dy| V-0. 42
[0100] [Tab. IJfigRbBed Compounding Ratip Hxagpl gs 9 0

[¢] Standard

78.6 0 78.6 | 786 | 78.6

_ glass fiber
[h] Cut fiber 0 78.6 0 0 0
[i] Amide compound 2.4 2.4 2.4 2.4 2.4
;1 Ester compound 0 0 0 0 0
[k] Mica 0 0 0 0 0

Evaluation result
Tensile strength
at break {MPa]
Weld strength
at break [MPal]

Flame retardance
(UL94)

165 | 110 | 158 | 168 | 170

38 45 34 37 40

V-0 [ V-0 | VO [ V-O | V-0

Degree of deformation A A A A A

Solder reflow
resistance [°C]

Bar-flow length
[mm]

270 | 270 | 270 | 270 | 255

72 80 74 70 69

Surface appearance A A A A A




[parts by nmass] 1 2 3 4 5 PA9T-1 100 100 100 100 O PA9T-2 0 0 0 0 O
PA9T-3 0 0 0 0 0O PA6-6T 0 0 0 O 100 [a] GVA-PBS 47.6 47.6 47.6 47.6 47.6
[b] Zinc stannate 7.1 7.1 7.1 7.1 7.1 [c] Fibrous PTFE 1.2 1.2 1.2 1.2
1.2 [d] Mah-PS 1.2 1.2 0 0 1.2 [e€] h-SEBS 0 0 1.2 0 0 [f] lonomer O O
01.20 [g] Standard 78.6 0 78.6 78.6 78.6 glass fiber [h] Cut fiber O
78.6 0 O[o1]i [radrefle compound 2.4 2.4 2.4 2.4 2.4 [j] Ester conpound 0 O
000 [K] Mca0OOO OO Evaluation result Tensile strength 165 110 158
168 170 at break [MPa] Wl d strengt hTa8led3 34 37 40 at break [I\/Pa] Fl ame

Sol der ref 1 ow 9%‘3%%6 254 s E@V??@I%W%?Wﬁe"?f? chlr2 80 74

70 69 [mmj SuriRfiss BEFBasdnce A Alap 2433 | 4 6 |7
PAOT-1 100 | 100|100 0 |100]|100| O
PA9T-2 0 0 0 0 0 0 | 100
PA9T-3 0 0 0 {100] O 0 0
PA6-6T 0 0 0 0 0 0 0
[a] GMA-PBS 47.1(47.1|47.1147.1|48.8(53.3}64.8
[b] Zinc stannate 7117171 71| 73] 801|141
[c] Fibrous PTFE 1.2 (12| 0 (12|49 13| 42
[d] Mah-PS 0 0 |12] 0O 0 0 0
[e] Mah-SEBS 0 0 0 0 0 0 0
[f] Ionomer 0 0 0 0 0 0 0
lg] Standard 776 0 |77.6|77.6|80.4]88.0]93.0

glass fiber

[h] Cut fiber 0 |776| 0O 0 0 0 0
[i] Amide compound 2412424 24241271 0
[;] Ester compound 0 0 0 0 0 0 5.6
[k] Mica 0 0 0 0 0 [133] 0

Evaluation result
Tensile strength
at break [MPal
Weld strength
at break [MPa]

Flame retardance
(UL94)

168 1 108 [ 166 | 190 | 158 | 1563 | 170

39 | 46 | 40 | 62 § 25 { 18 | 35

V2| V21V2(V-0]V0][|V2]|V0

Degree of deformation | D D D A B D C

Solder reflow
resistance [°C]

Bar-flow length
[mm]

270 1 270 | 270 | 2707 270 | 270 | 265

73 1 81 | 73 | 33 | 65 | 67 | 90

Surface appearance A A A A B A A




[0101] [Tab. 21 Table 2 Conpoundi ng Rati o Conparative Exanples [parts by

mass] 123456 7 PA9T-1 100 100 100 0 100 100 0 PA9T-2 0 0O OO 0O

100 PA9T-3 0 0 0 100 0 0 0O PA6-6T 0O OO O0O0O0O0O0 [a] GWA-PBS 47.1 47.1

47.1 47.1 48.8 53.3 64.8 [Db] Zinc stgnnate 7.1 7.1 7.1 7.1 7.3 8.0 14.1
1

[c] Fibrous PTFE 1.2 1.2 0 1.2 4.9 1.3 4.2 [d] Mah-PS 0 0 1.2 0000

[ e] I\/ah-?:]@g]qngpgp 000 [f] lonomner 0 0O 0OO0OO0OO0OO0O [g] Standard 77.6 O
77.6 77.6 80.4 88.0 93.0 glass fiber [h] Cut fiber 0 77.6 0 0 0 0 O [i]
Am de conpound 2.4 2.4 2.4 2.4 2.4 2. Table §j] Ester conpound 0 0 0 0 0 O

lJ

5.6 [k] Mca : E nre S gthl 168 108
166 160 158 15OmAPIhdin E:Sa;”ké)[ \a?} L7, ¢ oBmipalRBE B RBRRD A 000
break [MPa] FI alartebimaaside V-2 |v® V-7 W-08v-|o ¥-2 Wol| 1y p4gl2 Cegr ee of
def ormati on D |[PAYTAIB D C Sol def woef | a9027908701@70 2P | 20 P700265

resi stance [ (] PRgT-h oW engtn 78 L V3033 %8 97 §91 o 0 0

PA9T-3 0| 0 0 0 0 0 0
PAG-6T 0| O 0 0 0 0 0
[a] GMA-PBS 47.1(47.1(46.7147.1|47.8]47.1{471
[b] Zine stannate 7117170717171 71
[c] Fibrous PTFE 06| 08]02]10/|02]02] 02
[d] Mah-PS 0610402021410 0
[e] Mah-SEBS 0 0| o 0| o 0 0
[f] ITonomer 0 0 0 0 0 0 1.0
lg] Standard 776|776 | 77.1| 77.6 | 78.0| 77.6| 77.6
glass fiber
[h] Cut fiber 0 0 0 0 0 0 0
[i] Amide compound 24 {2423 24| 24124 24
[j] Ester compound 0 0 0 0 0 0 0
[k] Mica 0 0 0 0 0 0 0

Evaluation result

Tensile strength
at break [MPa]
Weld strength
at break [MPa]

Flame retardance

(UL94)

166 | 165 | 167 | 165 | 165 | 172 | 170

39 | 39 [ 39 { 39 | 38 | 40 | 39

V-Oo|VO|V2[V0|V2]|V2]|V2

Degree of deformation | A A D C D D D

Solder reflow

) 270 | 270 | 270 | 265 | 270 | 270 | 270
resistance [°C}

Barflow length 73| 73| 73| 73| 74| 70| 72
[mm]
Surface appearance A A A A A A A

Industrial applicability

[0103] Since the polyamide composition of the present invention has



[mM] Surface appearance A A AABAAA44 [0102] [Tab. 3] Table 3
Compoundi ng Rati o Exanpl es Conparative Exanples [parts by mass] 6 7 8 9
10 11 12 PA9T-1 100 100 100 100 100 100 100 PA9T-2 0 0 0O 0 0 O O PA9T-3
0000000 PAG-6T OOOO0O0O0O0O ] GVA-PBS 47.1 47.1 46.7 47.1 47.3
47.1 47.1 [b] Zinc stannate 7.1 7.1 /7.0 7.1 7.2 7.1 7.1 [c] Fibrous PTFE
0.6 0.8 0.2 1.1 ﬁoaﬁa%iﬂtgz anddflaiVeh rE¥ardaficd o4 Bigh Gs2VI0 4ldss) iP is[ €]
Mah-SEBS 0 0 O 000 [f] lonomer 00O 0OOO0O0O 1.0 [g] Standard 77.6
77.6 77.1 77. 6suialgle Apr 6njgtion mblking f a‘tmélele[ch]]ommafrtmgavmgoﬂunm@ﬂo 0

i] Am de conpound 2.4 2.4 2.3 2.4 2.4 2.4 2.4, j ster. c ound 0 0 0O
b0 0 Ty ST Pasics: gh sy BRnBSiar. Hosl CABAHIOT SREh| SVEThORaI 00 105

167 165 165 17 . h 39 at

break [MPa] FI éﬁéa?%tﬁddgﬁ@’gﬁ?}{‘%@@‘by%@ @kgg@gg IQ%g‘r%%E%ﬁ?ﬁﬁ‘ég?V%ggr ee of

deformati on A & BeDoBtdned by the injection molding. The polyamide
composition is rangy in application field such as recent downsized

electric household appliances or automotive electrical equipments,

and is very important on industry.



Sol der reflow 270 270 270 265 270 270 270 resistance [C] Bar-flow | ength
73 73 73 73 74 70 72 [mm Surface appearance A A AAAAA Industrial
applicability [0103] Since the polyan de conposition of the present
invention has 45 high flowability ang flane retardance as high as V-0
class, it is suitable for injection nolding, and el ectronic parts having
thin wall portion such as connect g Ajppcket, capacitor seat, swtch,
canmera nodul e, and autonotive connector installed in surface nount device
can be obtained by the injection nolding. The pol yam de conposition is

rangy in appljéation fjeld such as recent downsized electric household
appl i ancds or ArPCbTRIdecomRRYPR SPMIAAA&ents, and is very inportant on

i ndustry. 46 CLAI 1 de ri sl ng. ts by
mass of pol yanide. ( ACCPEHEDNEEo BARARILL Ry SRR HdpeIRPH' 00
parts by mass 9fpttagg4petcardant (B), and 1 to 10 parts by nass of
anti-dripping agent (C), wherein the anti-dripping agent (C) conprises a
fluorine resin (d)1 tni0@patisdst mase of Slayreretacdints@eandd from t he group
consi sting of an ionoper and nmodi fied aromatic vinyl-hased polyner
containing | ess thanl ﬁ%l%%ts‘)%%m%élogﬁé‘%r‘E]EIBFHHQ ﬁg%ﬁi > a mass ratio of

the fluorine resin ( .t I ) deSis 1 Tone 2 .nQl yam de
conposi tion accordi nvgl%lbell%l Qlﬁm%%tyaﬁépg% atér(%lt (p(?)bl %ﬁgpij/rlgs&)ai %ﬁﬁﬁgg
hrmldi fied ar omeidgen (01| iR den® yABIpolgaRl a0 Nelé@sd frbantld dreap % of
al ogen atom _ o
consisting of an ionomer and a modified aromatic vinyl-based
polymer containing less than 15 mass % of halogen atom, in which

a mass ratio of the fluorine resin (C1) / the polymer (C2) is 1/4 to 4/1.

2. The polyamide composition according to claim 1, wherein the
polymer (C2) is the modified aromatic vinyl-based polymer

containing less than 15 mass % of halogen atom.

3. The polyamide composition according to claim 1 or 2, wherein the
above polyamide (A) is composed of a dicarboxylic acid component
unit (a1) comprising 40 to 100 mol % of an aromatic dicarboxylic acid
unit, and a diamine component unit (a2) comprising 50 to 100 mol %

of an aliphatic alkylenediamine unit having 6 to 18 carbon atoms.

4. The polyamide composition according to claim 3, wherein the

aromatic dicarboxylic acid unit is derived from terephthalic acid.

5. The polyamide composition according to claim 3 or 4, wherein the
aliphatic alkylenediamine unit having 6 to 18 carbon atoms is
derived from 1,9 -nonanediamine and / or derived from

2-methyl-1,8-octanediamine.



3. The pol yam de conposition according to claiml or 2, wherein the above
pol yam de (A) is conposed of a dicarboxylic acid conponent wunit (al)
conprising 40 to 100 nol % of an aromatic dicarboxylic acid wunit, and a
di am ne conponent unit (a2) conprisi 50 to 100 nol % of an aliphatic

al kyl enedi ami ne unit having 6 to 18 carbon atons. 4. The pol yam de

conposi t gon acPRE Gdigamede bam@sbﬁtidmﬁts&jraiﬁéﬁr% A0 0Rb I oF dhfag boxyls c acid
unit is derived fromterephthalic acid. 5. The pol yam de conposition
accordi ng to cwhemei Gre golyahedei(d)tinenctalesplihtncdGiveg/enedi moti moreni t
having 6 to 18 carbon atf)rr,s is .derived from1, 9-nonanedi am ne and / or
derived from thafe{?ypews nglegpyiaabagiingZFP gontegt. The pol yani de
conposition according to any one of clains 1 to 5, wherein the pol yam de
(A) is not less than 40 geg/g and not nore than 120 peq/g in term nal

anmi no greup comhefolydmidd@oRo¥RiBrdaceRdRasits i1y a6 wfdilatnk ol aay, one of
clains 1 to 6, wherein the polyamde resin (A has an intrinsic viscosity

in concentratwteseinf ¢he cpalyiethide 3siQ 64A) chas din gintvingicl wis¢ogitys inThe
pol yam de conposition according t one, of aj 1.1to 7, wherein the
flame retar dan‘fOIKCB?tIi%e‘itsuifgéi@ta%‘ﬁéggﬁaﬁ’g(’fr(gpéﬁéa'iﬂrf19&‘[gect ed fromthe

group consisting of bromne-containing flame retardant and phosphorus
flame retardant. 9. The pol yam de conposition according to any one of

claims 18t o0 7, Thuhslgamidd @oflpasidretasdidivig ¢B)aniys obe aifi clanaert ap i, ng
flame retardant having epoxy group and / or acid anhydride group. 10. The
pol yani de conpwderéionthe dtarde mytavdanty (Bhas oft ldast mnel flag® retausansi n a

concent of e ARkatshRP IR 9500 (Shebind §07aRtbh Bl st 10
e b0l yt ot 1 ot s Cind pRp Ik Gl rpHBRL L T perti o and the
polymer (C2) is polystyrene having
9. The polyamide composition according to any one of claims 1 to 7,
wherein the flame retardant (B) is bromine-containing flame

retardant having epoxy group and / or acid anhydride group.

10. The polyamide composition according to any one of claims 1 to 9,
wherein a content of the anti-dripping agent (C) is 1 to 3 parts by
mass per 100 parts by mass of the polyamide (A).

11. The polyamide composition according to any one of claims 1 to 10,
wherein the fluorine resin (C1) is polytetrafluoroethylene having
fibril-forming properties, and the polymer (C2) is polystyrene having

epoxy group and / or acid anhydride group.

12. The polyamide composition according to any one of claims 1 to 11,
further comprising 1 to 50 parts by mass of flame retardant aid (D)
and / or 0.1 to 300 parts by mass of filler (E), per 100 parts by mass of
the polyamide (A).



epoxy group and / or acid anhydride group. 12. The pol yam de conposition
according to any one of clains 1 to 11, further conprising 1 to 50 parts
by mass of flane retardant aid (D) and / or 0.1 to 300 parts by mass of
filler (E), per 100 parts by mass of 48the pol yam de (A). 48 13. The

pol yam de conposition according to claim212, wherein the filler (E) is at
| east ongeggl a I e Ja St | d
e R b L S
according to ail) wnet bfastloaienglads fibet Jeledted thhan thengfoupi ghdstZng @f 10
parts by mass qof am . de corrpoun]i%f F,g per 100 parts by mass of the

pol yam de (A) .Cl'!E’Pethérwaydﬁi Bbemodind opuiaBiber.di ng to any one of
claims 1 to 14, wherein bar-flow length is not |ess than 65 mm when a
melted resin is injected into a sheet shape nmold of 0.5 mmin thickness

and 40 i n et ' ohe 1 AN egtison
pressurgl%f 7'211@ a}ﬁ{a%lgiegyér%lpgﬁpg%pée@g%%g G(;Of 8{113478&% glgg%b%?gel "article
conpri si ng t hefurthgracimprisnmm 6 to A0 patehdi ngisk @f @anideocempbusddis 1 to
15. 17. A nmethod for manufacturing of a palyam de conposition conprising
steps of pr epanrnH)(bHa%FﬁthY-@ﬂﬁi)Bf%& pelgamidefAbonprising a fluorine resin
(Ad) and at | east one polyner (C2) selected fromthe group consisting of
an iononmer and a nodified aromatic vinyl-based polyner containing |ess

than 15 mmss %Ré AR QERR &IBPbsitidn"hicehdin Ay e i rine
resin () / the ggl%rrer (C2) H%)Ssl 11}:14 tco 41/ Jg.;%agn%l °qn‘t§|§f-ﬁ1%‘é‘%§?1nfgd’?%o parts
by mass of polwyharae ba&)flow idngth iveidtilags teim 65 ahn2whel 4 meddd fosid to 100
parts by mass of flane retardant (B), and 1 to 10 1Earts by mass of the
anti - dri ppi ng ggBrected mto a sheet shape mold of 0.5 mm in thickness and 40 mm

in width at a cylinder temperature of 320 °C, an injection pressure of

74 MPa, and a mold temperature of 140 °C,

16. A molded article comprising the polyamide composition according to

any one of claims 1 to 15.

17. A method for manufacturing of a polyamide composition comprising
steps of:
preparing an anti-dripping agent (C) comprising a fluorine
resin (C1) and at least one polymer (C2) selected from the group
consisting of an ionomer and a modified aromatic vinyl-based
polymer containing less than 15 mass % of halogen atom, in which a
mass ratio of the fluorine resin (C1) / the polymer (C2) is 1/4 to 4/1;
and _
melt-kneading 100 parts by mass of polyamide (A) with a
melting polnt of 270 °C to 340 °C, 1 to 100 parts by mass of flame
retardant (B), and 1 to 10 parts by mass of the anti-dripping agent

(€.



