-1- ° TITLE OF THE | NVENTI ON " POLYAM DE RESI N COVPOSI TI ON AND FORMPNG bgy-
+ROM THE SAME BACKGROUND OF THE | NVENTI ON lin order to neet grow ng
demands. for hi gher- perfornmance engineering pl astiics, attenpts hawgo@e%
made to inprove characteristics of thernoplastic resin materials. For
exanpl e, Polymer, 26, 1855(1985) descripes the conmpounding of an el astomer
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materials. For example, Polymer, 26, 1855(1985) describes
the compounding of an elastomer component into nylon. 66
wherein the'elastemer componenﬁ is finely dispersed so that
a high impact strength is achieved. It is also known that
the heat resistance or the rigidity of a resin maferial ¢an
be enhanced py adding an inorganic filler intq the resin
material. However, such an improvement in one
characteristic by quality reformingﬂis often accompanied by
deterioration in another characteristic. For ekample, if
an elastomer component is added to a material to improve
impact strength or ductility, the heat resistance or
rigidity of the material deteriorates. Conversely, if
various inerganic fillers or reinforcing agents are
compounded into materials to improve heat resistance or
rigidity, the ductility of the material, such as Izod
impact strength, tensile -elongation, surface impact
strength and the like, deteriorates. Therefore, it is-

difficult to improve the impact strength or ductility and
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i mpact strength; tensile elongation, surface i'npact . strength and the like,
.deteriorates. "Therefore, it is difficult to inprove the inpact strength or
ductility and ) : © -2- therigidity of a
material at the sanme tine. It is al so known that the conpoundi ng of
a fibrous reinforcing material, sucH™ as-glass fiber, inproves, rigidity

and al so notched I.zod i act . strength, In this -‘known net hod, however,
surface i ﬁcFigégigngﬁ nﬂaﬁﬁFiﬁf tcthe |53 i t%t strength deteriorate

in conparison with .a pon-yeinforced material. ur.t her noere, -t he reduced
el ongati on of t:ﬁé ﬁﬁt@i?ﬁl %?Wh@?%fﬁ%r&‘mﬂuq g O niBITINSHE the
fibrous reinforcing . material gives rise _to problens of anisotropy in
nechanicaFeéﬂgPEE -9?@??@§£§Lmafﬁﬁhg@%r9}4§§l#*RﬁrﬂTﬁEP¥9ﬂ%§¢mmhod has
adverse effects.  on engjneering terials as well. | ~ Various
consi deraFFSiQiﬁ&vé“ e sﬂéﬁgtgg‘;@&m?m@‘%rﬁmﬁn&ﬁhtur@ ddkSases in
the inpact.strength./or tensile--elongation that occur if an.inorganic.
filler, oFﬁeWntﬂ%ﬁmﬂlrb%'&%Vﬂ’at efunface | Wnpatfe sinengthoand Rdtahal . For
exanpl g, Jaganese pat ent agglication | ai d- open No. Sho 61-

,, less Izod impact strength deteriorate in comparison with a

non-reinforced material. Furthermore, the. reduced
elongation of the mater;al or the influence of the
orientdtion“of the fibrous reinforcing material gives rise
to problems of aﬁisotropy in mechanical characteristics,
warping or the like. Thus this method has adverse effects
on engineering materials as well.

Various considerations have been made as to how to
control oE'curb decreases in the imgact strength or tensile
elongation that'occur_if an inorgaﬁic filler, 6ther than
fibrous materials, is addéd to a resin material. Eor
example, Japanese patent application laid-open No. Sho 61-
36340.discloses a method in which glass beads are coated
with at most 1% by weight of a coating material such as a
silane compound, a fluorocarbon compound or the like.
However, although the coated glass beads control the
decrease in impact strength compared with materials
containing non-coated glass beads, the impact strength’of.

the materials containing coated glass beads is still lower



36340 discloses a nethod in which glass beads are coated with at nost 1%
by weirght of a coating material such as a silane conpound, a fluorocarbon
conmpound or the lIike. However, although the coated gl ass beads control the
decrease in inpact strength conpared with materials containing non-coated
gl ass beads, the inpact strength of the3fmaterials containing coated gl ass
beads is st|II | owe -3- than that
of . the Hagerthat eﬁnF%Fn?ﬁﬁer%E4?|??%§ainiqqln?ﬂﬁﬁ%%?ﬁ? |qP has been
found that'_ t he di-sclosed:net hod- dgés ndt- achieve sufficiently high
tensile rﬁﬁ%Fé°BPoﬁ§a¥‘?§nb%?n £oyRd that ihey G dased pethed. dags engt h.
Japanese patent_ application, | aid-open No Sho 62- 253652 "di scl oses the
mel t - kneaBPRgaghiave rgaf j"i%?rl%ste & jﬁ’n \ﬂ?l ch has
a high gl ass _.:tsransi ti:on tenperature,. andya rubber-llke pol.ymer, .. - .
unsat ur at S4EEAFEERtLY high SYBERee JIRAGH SigteAgERte. for the purpose of
achi eving both a good inpact resistance and a _ good heat [resistance. -
However,, this teaPRRPSR)\PILRNE ARRMLGAIAN Jaidmopeny Mo F82: 62s5si st ance and

insuffiC|ent dinmensional stability...f an inorganic filler is merely
] 253652 discloses the melt-kneading of a resin, such as a

polypbeﬁglene-based résin, which has a high gigsé
transifion temperature, and a éubber-like'pély@éf,
unséturated ﬁarboxylic acld together with polyamide for the
purpose of achieving both a good impact resistance and a
good heat resistance. However, this technology has
drawbacks of insufficient heat resistance and insufficient
dimensional stability. If an inbrganic filler is merely
added to overcome the drawbacks, thgre result considerable
deterioration in impact fesistance, high-speed surface
impact fracture characteristic and tensile elongation, thus'
failing to provide a material with sufficiently improved

characteristics.

SUMMARY OF THE INVENTION

The present invention relates to a polyamide resin
composition that is excellent in rigidity and toughness and
particularly excellent in tensile'elopgation, high-speed

surface impact fracture characteristic and that achieve



added to overcone the drawbacks, there result considerable .deterioration
.In-inpact resistance, high-speed surface inpact fracture characteristic
and tensile elongation, thus failing to provide a naterial with
sufficiently inproved characteristics. SUMVARY OF THE | NVENTI ON

The present invention relates to a boannide resin conposition that is

excellent in rigldi.ty.and. tou hnes articul excellent in tensile
el ongat i off xcmld%ng:p Tagg, P& a@PP‘P?'gﬁPﬁ?ea’é‘ﬁ ‘#é’(‘, RF1REL and that
o eV AR RS ameasmm 47 wepioheEARSh A A AR ST
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there:ié“prVided a polyamide Yesin combésiinn'“

substantially composed -of (A) nylon resin and (B) at least

one of .a non-fibrous 1norganic filler having an average -

particle diameter of 0.05-10 m:and a fibrous inorganic

filler, excluding glass fiber, having a fiber diameter of

0.05-10 m, which is melt-knéndéd together with the nylon

_resin (a), in a compounding amount of 5-150 parts by weight

relative to 100-parfs by weight of the nylon resin (A). An

amount of a polyamide resin coﬁb;nggt deposit remaining on

the inorganic filler when thé-inorganic filler is recovered

by dissolving the polyanide resin composition into

hexafluoroisopropanol is at least 4 g/m2 per unit surface

area of the inorganic filler measured by a BET method.

According to another aspect of the present invention,

there is provided a method for producing a polyamide resin

composition, wherein (A) 100 parts by weight of nylon

resin, and (B)5-150 parts by weight of at least one of a

non-fibrous inorganic filler having an average particle

diameter of 0.05-10 m and a fibrous inorganic filler,
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fil'ler, excluding glass fiber, having a fiber diameter of 0.05-10 [err]m’
Which is nelt-kneaded together. with the nylon resin (A), in a conpounding
anount of 5-150 parts by weight relative to 100 parts by wei ght of the
nylon resin (A). An anount of a pol yam de resin conponent deposit
remaining on the inorganic filler «@en the inorganic filler is recovered
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surface area of the inorganic filler measured by a BET i -
" method.. | :
According to still other aspects of the present
invention, there are provided a vehicle exterior parts, an
under-hood part foaming for a motor vehicle, and a portable
device casing which are formed from a polyamide resin
composition substantially composed of (A) nylon resin, and
(B) at least one of a non-fibrous igorganic filler having
an average particle diameter of 0.05-10 m and a fibrous
inorganic filler, excluding glass fiber, having a fiber
diameter of 0.05-10 m, which is melt-kneaded together with
the nylon resin (A), in a compounding amount of 5-150 parts
by weight relative to 100 parts by weight of the nylon
resin (A). An amount of a polyamide resin component
deposit remaining on the inorganic filler when the
inorganic filler is recovered by dissolving the polyamide

resin composition into hexafluoroisopropanol is at least 4

g/m2 per unit surface area of the inorganic filler measured
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hexaf | uor oi sopr opanol becones at |east 4 g/nferr] per unit surface area of
.the inorganic filler nmeasured by a BET nethod. Accor.ding to stil

ot her aspects of the present invention, there are provided a vehicle
exterior parts, an under-hood part foamng for a notor vehicle, and a
portabl e device casi'ng which are for&med from a pol yani de resin

conpOsitiB §ugg&aﬂgkﬂbhy.ponposed of (A) nylon resin, and (B) at |east
one of a non-fibrous rnorganic filler having an average particle dianeter
of 0.05-10 [err]mand a fibrous .inagrganic filler, excluding glass fiber,
having a fiber dianeter ‘6f- 0.05-10 [err].m which is relt-kneaded together

wth 'thePg¥k9nDF§é%SB&f$N bﬁ @Hﬁo$§ﬁ#ﬂ%%99 amount of 5-150 parts- by

mfight {e _aye_ e :parts by we gntro the pyLon' resin:(A)i _Aﬁ%aFFunt
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invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will-be described in detail
hereinafter with reference to the accompanying drawings.
In the'preseht application, "weight" also means "mass".

The polyamide resin used in the present invention is
nylon whose main components are amino acid,.lactam or
diamine and dicarboxylic acid. Repfesentafive examples of
the monomers forﬁing the main component of the polyamide
resin include, but are not limited to: amino acids such as
6-aminocaproic acid, ll-aminoundecanoic acid, 12-
aminododecanoic acid, para-aminomethylbenzoic acid and the
like; lactams such as -aminocaprolactam, laurolactam and
the like; aliphatic or alicyclic or aromatic diamines such
as tetramethylehediamine, hexamethylenediamine, 2~
methylpentaﬁetylendiamine, undecamethylendiamine,
dodecamethylenediamine, 2,2,4-/2,4,4-trimethylhexamethylene *

diamine, 5-methylnonamethylenediamine, meta-xylenediamine,
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BRI'EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view of a
relay box that was wused in a sanple evaluation of Exanples of the present

invention. =~ DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention will be described in.detail hereinafter with reference to the
acconpanying dramﬁngs In the presemt application "wei ght" al so neans
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S- et hyI na?n@noetﬁyf f;jlerg:gzeinen,etaand( yéhe ”ﬁdik%rf‘ naerid aliphatic

alicyclic aromatic dicarboxylic acids such as adipic acid

,..U

suberic acid, azelaic acid, sebacic acid, dodecanedioic
acid, terephthalic acid, isophtalic acid, 2-
cﬁloroterephtaiic aicd, 2-methylterephtalic acid, 5-
methylisophtalic acid, 5-sodium sulfoisophtalic acid,
hexahydroterephtaiic aci, hexahydroisophtalic'acid and the
like. In the present invention, nylon homopolymers oxr
copolylmers derived from the aforemﬁntioned materials may
be used individually or in the form.of a mixture.

In the present invention, particularly useful nylon
resins are nylon resins that has a melting point equal to
or greater than 200C and that are excellent in heat
resistance and strength. Specific examples of such nylon
resins include, but are not limited to, polycaproamide
(nylon 6), polyhexamthylen adipamide (nylon 66),
polytetramethylen adipamide (nylon 46), polyhexamethylene-
sebacamide (nylon 610), polyhexamethylene dodecamide (nylcn

612), polyhexamethylene
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-7- para-xylyl enedi am ne, 1, 3-bi s(ani nonet hyl) -cycl ohexane,

.1, 4-bi s(am nonet hyl ) cycl ohexane, 1-am no-3-am nonethyl- 3, 5,
5-trinmet hyl cycl ohexane, bi s(4-am nocycl ohexyl) net hane,

bi s(3- met hyl - 4- am nocycl ohexyl ) net hane, 2, 2-bi s(4-
aninocyclohexyl)propane bls(an1nop§opyl)p|pera2|ne am noet hyl e
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dodecanedi aC|d erephthalic acid, .i'sophtalic’ acid, 2 - :
chloroterggﬁ%ﬁ I“c 8%? xfgﬁggﬁnggrephtallc aci'd, 5= nethyllsophtallc
Pexahydr ofCIBARae/ BelYRSx Ao Lofp LoD ﬁﬁaiaﬁé%é%&ﬁ%%ésﬁfmonnw on
be used | Ba76TdsaPP Yb%':sa”ﬁr EREIEBER o' a mixture. o Inthe present
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but are ngeIea/Rnag Polvpsyianeoatt Aamadn, avies Xkl oresd gt 1 °°
o Do con hee Rhtertaly! Sha UBbaYRE-E LRaRGE. (mon 40) ¢
| Examples of particularly preferable examples include
- nylon 6, nylon 66, nylon 610, nylon 6/66. copolymer, nylon
6/12 copolymer, and the like. It is also preferable in
practical applicatiens to use mixtures ef these polyamide
resins in accordance with required characteristics, such as
formability, heat resistance, toughness, surfece
characteristic, and the like. »
The polymerization degree of the polyamide resins is
not particularly limited. The relative viscosity of the
polyamide resins measured in a 1% concentrated sulfuric
acid solution at 25C is preferably within the.range of 1.5~
5.0 and, more preferably, within the'range of 2'0f4'0'
In the present invention, examples of the non-fibrous
inorganic filler having an average particle diameter of
0.05-100 m, which is used as component (B), include:

silicates such as wollastonite, zeolite, sericite, kaoilin,

mica, clay. pyrophillite,-bentonite, asbestos, talc,
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sebacam de (nylon 610), polyhexanethyl ene -dodecam de (nylon 612),
_pol yhexanet hyl ene - - 8- :
adi pam de/ pol yhexanet hyl enet er epht al am de copol yner (nylon 66/6T),
pol yhexanet hyl ene adi pam de/ pol yhexanet hyl enei sopht al am de copol yner
(nylon 55/61), polyhexanethylene -9- '

adi pam de/ pol yhexanet hy| enet er epht al am de .copol.ynmer. (nylon . 66/.6T/ 61 ),

pol yf<.yl yl*ﬂﬁ@r%'eﬂ [ﬁél‘;ljd"@'tﬁ‘lm t’ﬂ%ﬁ)’-?k&?.d%tﬁhp E‘.P‘.’H_E& neueh@8erial, and
copol yners t hereof. . Exanples of particul arly preferabl € _exanpl es

i ncl ude ahpmNaG, ﬁ%ﬂ’&?%&@%ﬂ'om?% 8#@P%6?¥5§8P}H@r’?x£9?onnp6/ 12
copolyner, and the like. It is also preferable in ractical -applications
to use nmit&tandymoxidese ixon oxide apdsithe Likg: GRINARBLRS: AUFR@Fr ed
characteristics, such as. forpability, heat r.esistance, toughness, surface
char act ergakgiam gaFhonate . magnesium ¢arbpaptser Ao2PRikedBRBRERS ¢ he
polyam de resins is not particularly limted. The rel ative viscosity of
the pol yddsere sudfiatessicly 86 calsivm syrfater sbagivm sutfete@Pd sol ution

at 25[err]Cis preferably.-within the range of 1.5- 5.0 .and,_nore
pr ef er ablthe hike:n hdroxddes such gs mggnesium hydroxide, calcium

hydroxide, aluminum hydroxide and the like; and other non-
fibrous fillers such as glass beads; ceramic beads, boron
nitride, silicon carbide and silica. The filler pafticles
. may be hollow. It is also possible to use two or more
kinds of fillers as indicated above. Barticularly
preferred among these are talc, wollastonite; clay and
kaolin. In particular,.kaolin is a most preferable in
order to provide ductility and rigig;ty in good balance.
The average particle diameter of the non-fibrous
inorganic filler needs to be 0.05-10 m. An average
particle diameter thereof below 0.05 m is not preferable,
because the inorganic filler particles aggregate resulting
in deterioration of ductility and déterioration of a
molding surface. If the average particle diameter thereof
exceeds 10 m, molding surface deterioration becomes
remarkable. The average particle diameter thereof is

preferable 0.1-5 m and, more preferably, 0.1-3 m. The

average particle diameter is determined by a precipitation

* This Sheet Has Been ReIplaced
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In the present invention, exanples of the non-fibrous inorganic filler
_having an average particle dianeter of 0.05-100 [err]m which is used as
conponent (B), include: silicates such as wollastonite, zeolite, sericite,
kaolin, mca, clay, pyrophillite, bentonite, asbestos, talc,

-9- alun1na silicate and the like; nefgl conpounds such as

al um na,

silicon OXIﬂEb?ntneSIUWIOXIde zirconium oxi.de, titaniumoxide, iron

oxi de and™¢ tke; carbonates such as cal ci um carbonate,

gﬁlr ]lcagtn:t gnddOI onéegte@d the 1 gd%a%?f %Sucg'l as- catm
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uI'fate, bari um
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i ble to. use two
rred anDng
kaolinis a

e‘good

bal ance. - The average_particl-e di.aneter . t no frbr u
. whiskers, afhm{ é} fbers, sil con carb de|¥ibe£s, cerp C

fibefs, asbestos fibers, plaster fibers, metal fibers;

fibrous calcium ca:bonate,_fibrous wollastonite and the

like. These fillers may also be used in a combination of

two or more kinds. Particularly preferred among these

fiilers are fibrous wollastonite and fibrous calcium

carbonate. Use of a glass fiber is not preferable,

because

the improvement in ductility is small for an unknown

reason.

4

The fiber diameter of the fibrous inorganic filler

needs to be 0.05-10 m. A fiber diameter thereof less than

0.05 m is not preferred, because the fibrous inorganic

filler fibers become likely to aggregate degrading

ductility and molding surfaces. If the fiber diameter

thereof exceeds 10 m, molding surface deterioration

‘becomes

remarkable. The fiber diameter thereof is preferably 0.1-8

m and, more preferably, 1-6 m. The fiber diameter thereof

is a number average fiber diameter measured using a

4

microscope such as an electron microscope or the like.
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inorganic filler needs to be 0.05-10 [err]m An average particle dianeter
.thereof below 0.05 mis not preferable, because the inorganic filler
particles aggregate-resulting in deterioration of ductility and
deterioration of a nolding surface-_|f. the-.average particle dianeter

t hereof. exceeds 10 [err]m nnlding‘§ﬁrface deterioration becones

remar kabl e. The_average particle.diangter, thereof is._.preferable 0.1-5
[err]m and, norléﬁpf%f ?’fﬁ,’b% 1tt§ﬁ._f§}?'rﬁn°rﬁ?éli%@ijﬂ'§€ b&ri"’? di aneter. .
I's determ ped A.precipjtatjon: - e S ) -10- -
method. | ebeer Yefngrpte kidht o8 Vithin, ouRAng AR AU A8 AR having a
fiber diapeter of, 0.05-10 [err]m_which is used as conponent (B), include
fibrous f ??%¥§4§9%hP%§e%d%%E% ?ﬂﬁ'tqﬂeﬁﬁﬁqgiﬂﬂﬁiiQQElaﬁ§%§€0xide whi skers, -
al um num bor ate. whi skers; iéfigna ﬂFbg{s;'silicon car bi.de {fibers, ceramc
fibers, oCSPEROWRA( ;R Iyl titanafq-basad gomnaynds ar PxgeRd<cal ci um
carbonate, f.i brqus |l astonite and the |Iike. These fillers may also be

used in ab%fﬂﬂﬁ?k&? h mPQ xnaqnﬁg?qﬁrﬁﬂﬂpﬁﬂﬂqwqﬂﬂ ey 13kerePed anong
these 111182 810 KLl ohe Bl AL B A Ry

strength. Parficularly preferred:is an organic siiéne-
baséd cdmpound. Specific examples.of.fhe organicusilaneﬁ
based dompound includé, but are not limifed to: epoxy
group-containing alkoxysilane compounds such as -
glycidoxypropyltrimethoxysilane, -
.glycidoxypropyltriethoxysilane, -~(3,4- .
epoxycyclohexyl)ethyltrimethoxysilane and the like:
mercapto group-containing alkoxysi;gne compounds such as -
mercaptopropyltrimethoxysilane, -
mexrcaptopropyltriethoxysilane and the like; ureide group-
containing alkoxysilane compounds such as -
ureidepropyltrimethoxysilane,.-(2-
ureideethyl)aminbpropyltrimethoxysilane and the like:
isocyanato group-containing alkoxysilane compounds such as
- isocyanatopropyltriethoxysilane, -
isocyanatopropyltrimethoxysilane, -
isocyanatopfopylmethyldimethoxysilane, -

isocyanatopropylmethyldiethoxjsilane, -
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carbonate. Use of a glass fiber is not preferable, because the inprovenent
dn ductility is small for an unknown reason. The fiber diameter of
the fibrous inorganic filler needs to be 0.05-10 [err]m A fiber dianeter
thereof less than 0.05 [err]mis not preferred, because the fibrous
inorganic filler fibers becofie Iikel y*d8=aggregate degrading ductility

ol - SRy aasSbrob b Rl bR e LF LT P PEGr et er
i ner i aREPeTo i Bpkplvl eﬁ&%ﬁ%@%ﬁ%&%@ﬁ Ther ol aneter meabur el using @
s prof of SAPSYARAE éﬁsﬁ&r‘i&%&%ﬁﬁé’*ﬁfﬁ EeR S LIXS: amtne, gromycar oo
o1 | ane- beoBnelipiAT kaRtERs T alh, coRPRUR RS BE L EATE L o or o e
obt ai ni ng SRUPPRERILIEPs0eRERBY nSRERRAR ARt Puanie @;rtfiLFirf’fy
preferredahin%gtR&&?ghingbkgp§ltrimethoxysilane, ?: -

aminopropyltrimethoxys11ane and the 11ke, hydroxyl group-'

containing alkoxysilane compounds such as -
hydroxypropyltrimethoxysilane, -
hydroxypropyltriethoxysilane and the like; carbon-
unsaturated group-containing alkoxysilane compounds such as
-methacryloxypropyltrimethoxysilane, vinyltrimethoxysilane,
N--(N-vinylbenzylaminoethyl)--aminopropyltrimethoxysilane
hydrochloride and the like. Particglarly preferred are -
methacryloxypropyltrimethoxysilane, -(2-
aminoethyl)Aminopropylmethyldimethoxysilane, -(2-
aminoethyl )aminopropyltrimethoxysilane, and -
aminopropyltriﬁethoxysiiane. It is preferable that the
slinae coupling agent by used to pre-treat the filler by a
normal method, and then melted and kneaded together with
the polyamide resin. It is also possible to employ a sb-
called integral blend method wherein the pre-surface |
treatment of the filler is not perfor@ed, but the coupling

agent is added when the filler and the polyamide resin are
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based conpound. Specific exanpl-es of the organic silane- based conpound
include, but are not limted to: epoxy group-containing alkoxysilane
conmpounds such as [err]- egC|doxypropyItr|nethoxy5|lane [err]

gl yci doxypropyl triethoxysilane, [err]- (3,4-
epoxycyclohexyl)ethyltr|nethoxy5|laag ‘and ‘the like; nercapto

gr.oup- cont ai ni ng. al koxysi | ane conpounds, such as : '
nercaptod@%b??@r?ﬁ%t*ﬁﬁ@@?¢ane lerr]- mer capt opr opyl t r'i et hoxysi | ane and
the |ike;. ureide-group- contalnln alkox¥fllane conpounds:such as-[err]

ur ei depr opy! t ri et & RFeSaRE e amount of the inorganic

ur ei deet h an1nopropy|tr|nethox silane and the |ike; isocyanato '
gr oup- conéai ‘16??%14,‘3%@)%91%@% byeeight. oF the.

|socyanatopropyltrJethoxy3|Iane [err]- . |socyanatopropyltr|nethoxy3|lane
[err]- iRobyimtdeFepiR ks hylnitRtiado Of ithen &0 -&ibrous’ inorgan ._

| socyanat ropylneth | di et hoxysilane [err]-

-12- iso€ £ %tmm%tmn%éﬂ{larp] within the range

| socyanat opr op Iethyldlneth xysi | ane

]
i socyanat@br 9 rpamts iV far?dl‘ith eﬁm@é’lYamWﬁ&hd-PoGBe range
of 10-80 parts by weight. Preferably, the amount is within

_the.rangezof 10-45 parts by weight in view of the.balance
between ductility and rigidity, tensile elongation, high-
speed surface impact fradture characteristics.

In the present invention, it is necessary that the
amount of the po;yamide resin component deposited on the.
inorganid filler whenléﬁe inorganic filler is recovered
after the polyamide resin compositign is dissolved into
hexafluoroisoporpanol be at least 4 g/m2 in an amount per
unit area of the inorganic filler measured by a BET method.

| The aforementioned amount of polyamide resin
component deposition may be determined as follows. First,
the polyhexamethylene is dissolved ‘into
hexafiuoroisoporpanol so that the concentration of the
polyamide resin component becomes 10% by weight. The
obtained suspension is centrifuged to separate the
“inorganic filler by precipitation. Tpe thus-separated”

inorganic filler is again suspended in



cont ai ni ng al koxysi | ane conponds such as [err]- (2-

am noet hyl ) am nopr opyl net hyl di net hoxysi |l ane, [err]-(2- am noethyl)

“ami nopropyl tri met hoxysi |l ane, [err]- .ami nopropyltrinethoxysilane and the

l'i ke; hydroxyl group- containing alkoxyS|Iane conpounds such as [err]- .
hydr oxypr opyl t ri met hoxysi | ane, [err]‘ ﬁydroxypropyltrlethoxy5|Iane and the

like;, car bwacaflluaﬁ%tiwogo&%aﬁmu&ocanbahaéﬂﬁr&’tkaﬁyéfl £0€ GY"ReLgWe, such as
[ err]-methacryl oxypropyltrimethoxysilane, .vinyltrinmethoxysilaneg, : .

N-[err] - (nd e seritaticngeianbr-EepalatibROPTeRhy! +6bopsReKYSi | ane -

hydrochl oride and the like. Particularly preferred are -

met hacry| @paRitdn b @i@@xlﬁg' haQgcubf! 8F162 until no solvent
am noet hyl ) am nopr opyl met hyl di net hoxysi |l ane, [err]- (2

an1noethy&k@ﬁua%prommbtbb%&iheayfihﬁaﬁ i8ngubfééted Jmeagurement
am nopr opyl t ri'net hoxysi | ane. 7's preferable that t I nae coupli.ng

opt : a | n. nmelted
agent hy g%eﬁn &ﬁ&%rbﬁeébebﬂﬁobhbtéﬁeéé!r ﬁ‘&éé@ tlir‘:ﬂg'f’so %ﬂ'yﬁfosmﬂf

and knead together with the polyam de resin. eto

T 5 et s 6 obiiori ol

 when the Chek@ctardsthe Hﬁbﬁéﬁtﬂénréf thé'filler, the polyamide
resin componeqt deposited on the f;;;er 1s_quant1fied,
(hereinafter, referred to as method (1)). If'polyamide-is
considered to be substantially only the nitrogen-containing
component among the components deposited on the filler, the
recoveréd filler may be subjected to an elemental analysis
to quantify the nitrdgen content, whereby the amount of
nylon deposit can be detérmined (method (2)). In addition,
if the substantially entire compone;ts deposited on the
filler are considered to be the polyamide resin component,
as in a composition, for example wherein relative to 100%
by weight of polyamide resin/filler/polyamide resin, 1% by

-/ weight of coﬁpounds or the like is present,'the obtained
filler may be subjected to a thermogravimeter, wherein the
filler is heated to 500C at a rate of 20¢/min, and kept at
500C for 15 minutes to determine a loss on heating.

Theréby, the substantiai amount of the polyamide resin.

component can be determined (method (3)). If a component,



-13- nmelted and kneaded. In the present invention the anmount of
the inorganic filler conpounded relative to 100 parts by weight. of the.
"polyamide resinis, in total of the non-fibrous inorganic filler and the
fibrous inorganic filler, within the range of 5-150 parts by wei ght and,

desirably, wthin the range of 10-80-parts by weight.. Preferably, the

O Wik hi " ) A S : f the bal
Eg?agen;35%¢élé€ya 1g|§i§yfﬁ?é%§i e eionéﬁ*@gﬁ?hﬁkgﬁﬁi'g%gedtsﬁrfchnce

t 3003 (SRS --ggﬂ 1S, "'””"IFE'" > pl.esaiRtnk YRt ion, it i
Inggggsar ;R%%#f‘t‘ie %%u a%‘#f'fﬁ'és ;?cﬂnfaa_m' glra%sf&%egg%gﬁgiétsidfeggsi ItedI zn
the.  inorgailbedt (18" eli haldifed NIV Grld PrBleht uRGRNRIEH gfter the

Polyanide resin Compositlon I's dissol ved-Tnt.0 . hexafluororsopbrpanol. be at
t 4 $1M . it t W ic fill
reasur od RS e, BRgdile RRndhe WhBTRET o)L de
. — A | e or mi | . Fi “h
pol yhexanGRg s 6 S ivelf, B o1 AN ToBCR, B Tmettite, "héshn t0( e
concent r ahd QO dlice: AR J55 QTP RRCRh DERGARE 4R°4RY Vel ght. The
obt ai ned Suspensi on 1s.centrifuge 0 Separate the 1norganrc filler. by

Preci Pl t i Al e KUt WL aoBUiPBasell bhotub®1R8Reg SPENTed i n

spectrophotometr;c determination or elemental anélysis as

described above.

To achieve the advantages of the invention, it is
essential fhat at least a pfedetermineﬁ amount of .polyamide
resin compohent_be deposited on the filler. If the.aﬁount
of polyamide tesin component deposit on the filler is less
than 4.g/m2, the improvement in surface characteristics and |,

: _ o :
the achievement of tensile elongatién and ductile fracture
characteristics in high speéd surféce impact become
insufficient. Thus, such a small amount is not preferable.
The amount of the deposit needs to be at least 4 g/m2 and,
preferably, at least 5 g/m?.

In the present invention, it is possible to use a
glass fiber together with the aforementioned inorganic
filler as long as fhe presence of the glass fiber does nof

adversely affect the advantages of the invention. 1If &

glass fiber is used, it is preferable that the



-14- hexafl uoroi soporpanol to a concentration of 10% by wei ght, and then
.centrifuged for . separation.- The recovered fraction is dried by a vacuum
drier until no solvent remains. The obtained filler is subjected to
measurenent by an infrared spectrophotoneter. Based on the polyanm de
characteristic absorption and the calibxa&ion curve of 'the characteristic

i rer | Sepefedhbfh apbifielBe Bl Fapb &t e EQ%‘%%"{%P "edt"_” e
n-contalnin
2’8'my)é‘ﬂ’eﬂ?fskﬁ%@?ﬁégﬁé%oﬁgﬁgi %ﬁ%@é?”éﬁ%g ﬁ@ P HHE covered

filler e nmental® anal'ysi$“to quantify the:- nTt'rogen
" content, eregggbhghg i2§§ %ﬁTon deposi t. .can be, detern1ned (nethod

(01,0 2001 e ehbek 08 BRSNS, SEiad on the
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wherein t o
of the olefin compound, ‘either of which ‘Gan be ﬁéed:ds

é&hbonent_(é),éqdqrd;ng to the invéntioh:1.8pecific
examples of the oiefin compound having in its mblécﬁle a
carboxylic anhydride group or the pélyme: of the olefin
compound include maleic_anhydride, itaconic écid anhydride,
glutaconic acid anhydride, citraconic acid anhydride,
aconitic acid anhydride, polymers of any of fhese
anhydrides, and the like. .The olef%n compound - polymer may
contain a small amount of a copolymérized olefin component
other than the oléfin components having a carboxylic
anhydride group, such as.styrene, isobutylene, methacrylic
acid e;ter, acrylic acid ester and the like, that 1is, a
small amount that'does not adversely affect the advantages
of the invention. However, it is preferable that the
olefin compound polymer be substantially formed of a
polymer of an olefin compound that has in its molecule a
carboxylic ahhydride group. The poly@erization degree -of

the olefin compound polymer is preferably 2-100 and, more



fil'ler is heated to 500C at a rate of 20C/ min;, and kept at 500C for 15
mnutes to determne a loss on heating. Thereby, the substantial amount of
t he pol yam de resin. conponent can be determ ned (nmethod (3)). If a
conmponent, -15- such as a pol yner,.
which is substantially insoluble in -hlél(afl uor oi sopor panol, is contained as
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e like, e Y t e d
the ?muhrﬂﬁwemtfqﬁ% %éert ‘ fmaélﬁ&sﬁeﬁﬂ vREi e pRE BefunATERE 1T 00 O
ectropho ]
To achy fmﬁrja%ev < :“ o 'eﬂ%q% 9 SRR a3 Cheds Bagfiosrry Pof poove
a predeterm.pe am)ur}'f 0 & am SI onen &g i d on the
Fill |ReREQITARGE, ‘%‘é}ﬂ ot nf
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C13(2), 235 (1975) or the like may be used.

The amount of the olefin compound or olefin compéund
polymer added is preferably 0.05-10 parts by weight
re;ative to 100 parts by weight of the polyamide resin, in
view of improvement in ductility and fiuidity of the -
obtained composition. The émount is more preferably within
the range of 0.1-5 parts by weight and, still more
preferably, 0.1-3 parts by weight agd, further more
preferably, 0.1-1 part by weight.

The olefin compound having in its molecule a
carboxylic anhydride grbup or the polymer of the olefin
compound needs only to substantiaily have an anhydride
structure at the time of melting and kneading togéther with
the polyamide resin. It is possible to hydrolyze the
olefin compound or the olefin compound polymer and use the
obtained carboxylic acid or an aqueous solution thereof or
in.an other form in the. process of me}ting and kneading,

whereby heat provided during the melting and kneading



insufficient. Thus, such a small amount is not preferable. The anount of
_the deposit needs to be at least 4 g/nferr] and, preferably, at least 5
g/nferr] In the present invention, it is possible to use a glass
fi ber together with the aforenentioned inorganic filler as long as the

presence of the glass fiber does notl8adversely affect the advantages of

the invenhirgBess! caus8s288nyaRaE1OR & Sthe | datBoRyBIE 4L daknd he

-16- aforenentioned anount of the deposit be at l[‘east 4 g/nferr] .relative

to the t0haheaaRURb1aLIbHCLhBEEEENSE Fhd Bikel MO Nhid ut @St i ber

A preferre nethod,fgr_lncrqggLngtbe_,anDunt-pf,mnyTQn,”Hdeppsited,on t he

filler isghpsgfficfl ofeihnNthd BoHR% '%r&%h" wdrids {®Rolilda arpr boxyl i c
anhydridesgrgupy:=orgg polyneﬁ-rﬂ'*fﬁe ol e {*rconpoun ;- el ther--of _which can

be used aﬁnegagaogggﬁtﬁé} ﬁfﬁﬂf&iﬂ§h§ﬁ?ﬁ§€?ég““”“i0“- Specific exanples of

the ol efin conpound having it n its holecul €é-a. carboxytic anhydride:group or
annyri do. gl Facen e SRS M (TR e W g oo © et
Vo ~anhydride, citraconic acid anhydride, .
material poor in compatibility with polyamide, such as
polyolefin, polyphenylene oxide or tﬁe like, it is a
conventional_éraéti&é'to méké.the,bqiyméfé.c;mpatiblé;ﬁi§hii
each other by mélting and kneading maleic anhydride with
polyolefin or polyphenylene oxide in the presence of a-
peroxide so that polyolefin or polyphenylene oxide graft-
polymérizes with maleic anhydride, and by further kneading
polyamide with the polymerized material so that the grafted
maleic anhydride.reacf“with amino groups. -Thus, it is a
conventional practice to further adz a filler to the
composition (see, for example, Japanese patent application
laid-open Nos. Hei 1-311146 and Hei 3-163164). ﬁowever,
such a techniqué is insufficient to increase the amount of
polyamide resin component deposit on the filler according
to the invention, because maleic anhydride is consumed
mainly for improvements in the compatibility with nylon.
In other words; the technique cannot provide a sufficient‘

ductility, which is an advantage of the invention. .

Furthermore, the polyamide resin composition of the



aconitic acid anhydride, polyners of any of theseé anhydrides, and the
like. The olefin conpound polynmer may contain a small anount of a

“copol yneri zed ol efin" conmponent other than the ol efin conponents having a
carboxylic anhydride group, such as gfyrene, I sobutyl ene, nethacrylic

acid ester, acrylic acid ester and the like, that is, a small amount that
does not gguebae! Ynebhesbnt sy a8y a%g N However, it is
prefe_rablg t hat tﬁg ol e I|ln %Yonpo'un p??/rn:géu%?ﬁsu s%% iqgﬁty formed of a
pol ynmer ofnapnabkef i PPge  HGdie u*-ﬂ=*tsga%§_ iharsd boxyl ive
anhydri deg'g.r oﬂp. Thgl':-%g yrre%aﬁ%]r'\&ggeg#%beﬂé%f gégoleoexfaqn conpound pol ymer

is pref ergﬁb¥pﬁbﬂ-ggs aegmggﬂ?ﬁ,e f%?lé%?iglheziez ler, ketone and the like

pr ef er abl 2-50 :and, noDst Anong e aforenmenti‘oned

terial | y dg I | | referabl
ioed due PRFREPFORM bt SNLAP ARSI 8 Ble g Y

h LeLi § 10 4 4- £ £ K el Tl i C. ' e
Goccri bodthn SRefpabbiufi dace WG B Badedf oHEHAL MRS o 1075)
or the |ikg:fBYakl§ t36%1ke; heat WrdbPiileid; ibrdldalies,Coppound: or olefin

conmpound
protection agents; coloring agents; and the like,

The @;ﬁhod for preparing the pé}yamide resin -
composition of the present invention is not limited to a
particular method as long as the method meets the
requirements defined according to the present invention. A
specific and efficient, but not restrictive, example of the
preparation method is a method wherein a mixture of
materials, that is, polyamide resin, an inorganic filler

"
and a particular olefin compound or a polymer of the olefin
compound, is supplied to a knowp ﬁelting and kneading
machine, such as a single-screw or double-screw extruder, a
Banbury mixer, a kneader, a mixing roll or the like, and
the mixture is then melted and kneaded at a temperature of
220-330C in accordance with the melting point of the nylon
resin used.

However, to obtain the composition of the present

invention, it is necessary that at least a predetermined

amount of the polyamide resin component be deposited on the
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pol'ymer added is preferably 0.05-10 parts by weight relative to 100 parts
by weight of the polyamde resin, in view of inprovenent in ductility and.
-fluidity of the obtained conposition. The anount is nore preferably within
the range of 0.1-5 parts by weight angg-still nmore preferably, 0.1-3 parts
by wei ght and, further nore preferably, 0.1-1 part by weight. The

BLny'nQrC°?R?E§90P2¥b”g°%§*g%ﬁs eGSR A AL the
o yan detoebbrEutEotbatly %é%f lél@%%%*‘ﬁ%??fﬁ éﬁ%ﬁﬂéﬁﬁ&' orthe
olefin cogﬁgg&g p;%YHEédanﬂt ?orm g&dc&%zb&ylé&}e% aﬁed: an aqueous |

sol ution ereo TR an- ot proces's: and -
F Egad:oPgcgéﬂhgéggévs’hggﬁ§gég%{#%%gb&%é;&b%f‘ooi% ‘c'r%%e H ngqueous
EERAR Ty S S R neauﬂ@tﬁ{fg@bh%ufa%%@%ﬁ 3 Pe;.“ﬁ_
are added and the amounts added NOrmally, an increased
LD and an increased dwell time in a melt kneader increase
the amount of ‘deposit on the filler and,htherefqre,.are
preferable. It is'alsb“preferred in this case that the
polyamide, the filier'and tne speCiried”olefin combound of
the polymer of the olefin compound'sufficiently contact cne.
another during the melt kneading. Therefore, the co- |
presence of a 1arge'amonnt of a polfmer component that
impedes the contact between the materials is unpreferred.
For example,'polyphenYlene ether may be added to the
polyamide resin composition of the present invention in
such an amount that the advantages of the present invention
are not adversely affected. The amount of polyphenylene
ether is preferably less than 40 parts by weight relative
to 100 parts by weight of polyamide.
The thus-obtained nylon resin composition of the
present invention is excellent being in good balance amoné

formed article surface external appearance, dimensional

stability, high-speed surface ductiie fracture



In"a case where polyam.de is to be alloyed with a material poor in
conmpatibility wth polyanide, such as polyolefin, polyphenylene oxide or
the like , it is a conventional practice to nake the polyners conpatible
with each other by nelting and kneadi ngioerl ei ¢ anhydride with polyolefin
or pol yphenyl ene oxide in the presence of-.a peroxi de so that polyolefin or

Por her AR S Bl d e o R T S R, Heed N oS 388
Sovont B LS RS et B e R MR gk 31 (sce, for
SOFAR = e&f%ﬁm Ghs o admad B dheckidhanas tha ©
?Eguintnvg];ﬂ‘?ﬁﬂi am de re rgonent lﬁvg 03|t n thg. flhlel er ggg?&gl ng to

i mprovenents in; the cqﬁgatlblllt MAEh n | n_other - mnrds the ..

f echni quPLLFARYAS, TREE conpAss: PFFF?ntwﬁpgﬁnF§°&ni§dvantage of
the invention. . - . Furthermore,” the am _de resi n:conposition of the
-19- .. very useful and practical in a, pi%cations to v np gr

extepior parts,~ Due to. this advantage, the polyamide resin
..coﬁgésition éf the present invention. can be suitably;used
for various exterior parts'of nof.oniy motor'vehicies'bﬁt"
also motor cycles, bicycle#, toy vehicles, carts, and the
like. Egamples of aufomotive exterior parts to which the
polyamide resin composition of the present invenfion can be
suitably'applied include: exterior parts such as fenders,
bumpers, bumper facers, spoilers, wgeel caps. centgr'wheel
caps and the like:-vehicle-loaded luggage holding tools;
on-board trunks; windscreens for trucks.or the like; and
parts thereof. Examples of the applications in motor
cycles include cowlings, fenders, various covers, gasoline
tanks and the like. Examples of the applicatibns in
bicycles include mudguards, saddles, load-carrying
platforms and the like. Particularly preferred are the
applications to wheel caps, spoilers and fenders. The
polyamide resin composition is also ugeful for automotive

under-hood parts, for example, covers such as engine



present i'nvention may contain various additives that include: crystalline
_nucl eus agents such as organic phosphorous conmpound, polyether ether
ketone and the Iike; . anti-coloring .agents such as hypophosphorous acid
salts and the like; antioxi-dants such as hi.ndered phenol, hindered am ne
and the like; heat stabilizers; lubrheants; UV protection agents; coloring
agents; and the |ike The nmethod for fr%ﬁgring t he pol yam de resin
conposi t i SAVEFSy hERELBEFAPVARVEATPHINGS. (BY1IRRY NFAD CPVREF4 i cul ar et hod
as | ong aﬁ t he nﬁtggg neets-thg' regfirenents defined according to the
present i EAREoRSLR cQRersahd JHhe hike; SANneREONRSUA 85 HERR: exanpl e
of the preparation nethod.is met hod-wherein a mxture of materials,

that is, baﬁysﬁﬁdsomgﬁ ors and othenttke  Iheres Fuch gmdunalidon of ef i n
conpound ﬁr a poLéner of the olefin . conpound, is supplied to.a known .

mel ting aR8¥RfiealiPAEY ReXEF nefusg dirxes And dhe Likew Fhaynmivanidew
extruder, a . Banbury mixer, a kneader, a mixing.roll or. the.like, and the
m xture i??ﬁ%ncﬂ’ﬁ’g%ﬁt%% ﬁe‘%ﬂt@iﬁ"&#@%&ﬁﬁf&]ﬂr@‘b@%w&c in
accordancg with the nE|%#£$%{$”rn of the nylon resin used. " However,

to obt ai nPPFES AP oLRS; I PoFesentFUFthermars,, the jcomposdddeny t hat

at |least a péedeternined amount of the pqol yam de resin conponent "be
deposited°€n hecpresent invention is useful for cases or casings of .

portable devices that inqiude,pbrtablé computers such as
notebook personal computers, electronic pocketbooks and fhe
like, portable communication devices such as pagers,. |
cellular phones, personal handy phénes (PHS), wireless
transceivers, facsimiles and the like; portable audio
appliances such as radios, cassette players, CD players and

the like, flash lights, battery 6onEainers, and the like.

EXAMPLES

. the present invention will be further described in
detail with reference to Examplesf' However, the present
invention is not limited by the following descriptions;
All the compounding proportions indicated in the
description of Examples and Comparative Examples are parts
or part by weight.

In the following examples, the measurements of -

material strength, formed article surface smoothness and



-20- filler.. To acconplish this,.the kneading conditions need

-20- to be sufficiently controlled. For exanple, if a nelt kneader is
‘used, it is necessary to control, the kneader L/D (screw |ength/screw
di aneter), vent,kneading time, dwell .tine,positions at which the

I ndi vi dual conponents. are added, an@3the anpbunts added. hbrnally, an

et ene By e o PARERS S dodd ) b Wlotloaly g o | Lhe
oot} coBFERR bl et "t 06 il it *ﬁ'ug%‘ﬁséﬂﬂdt “?
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cont act b en tgeﬁggat erl s is unpreferred.: “For exanpl e, pol yphenyl ene-
et her onan1de resin conposition of the present.
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preferably less than. 40 parts by wei.ght - relative to 100 parts by melght of
pol yam degt 3a::é.ﬁ;]ntt} ﬁ obt ai ned nyI on-resin.conposition of the

Tensile s.tre._tigthz ASTM D638

Bending- =¢1§s.tic coefficient: ASTM-D790 .
Izod impact strength: ASTM D256
[Surface. 'Smoothness]

.Rectangular plates of 80 x 80 x 3 mm were formed by
injeci:ion. The clearness of a reflectlion of a fluorescent
‘lamp on a surface of each plate formed, by the unaided eye,
to determine indications of smoothnciss.

O: The outline of the fluorescent lamp was clearly
observed.

A: The outline of the fluorescent lamp was blurred.

X: No image of the fluorescent lamp was observed.

[Measurement lof Surface Area by BET Method]

Chips of resin compositions obtained by melt kneading
were heated in air at 500C for 5- hours, to obtain a filler
as an ash content. Using BELSORP 36 !by Nippon Bell -

Kabushiki Gaisha), nitrogen gas adsorbed to the filler for
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present invention |s ‘excel 1 ent bei ng .in, good bal ance_anong forned article
_surface ext ernal appearance dlnenS|onaI “stabil'ity, high-speed surface
ductile fracture characterlstlc r|g|d|ty, ductility and tensile-
elongation... The nylon resin ~conposition i$-particularly wuseful for
appl i cations to formngs-that .are Fdﬂﬁed by injection- nolding, extrusi.on
forn1ng_ m%g§w£ém%&@ng or the'like. - “The «polyam de resin conposition of

t he present 1nvent+on s veny useful and: practlcal i n applticati-ons to

hi cul &
el Cul B (EKEURnP UE Sndfh L UGN RABS . HRGEBREKE bUROEFE "
exterior rf&béﬁ%ﬂEE ﬁ%#%%é?N(Dr vehi cl es but also notor.. cycles bi cycl es,

toy vehic li ke. Exanples .of, autonDtlve EXteri.or, parts
to which the f- f | can be
SU|tany appllgtgl r%%f%% sgggc H@eﬁ ers B%dﬂper@-bunper

facers, ggﬂ%%r?%%%%% a%fng%? oﬁ:‘;n\éﬁeﬁl waBsgos ?:HQEE.QS I|ke

vehlcle I b ard’ tiun W ndscr eens for

trucks Oraéé‘&ﬁéfo%s B¢ thearuI&tﬁﬂ.%r e%re%%%h‘iﬁd%siﬂs QRpJLhE%J:Q&'S 'n

not or-
spectrophotometer and based on the measured absorptions, a

' working curve was prepared. Using hexaf;uoroisopropanol,
the inorganic filler was Separated from the polyamide resin
composition by the above-described method. The infrared
absorption of the inorganic.filler was measured. Using the
prepared working curve, the amount of nylon deposit was |
quantified (method (1)).

If the composition contained at most 1 part by weight

-t

of an olefin compound having in its molecule a carboxylic .
anhydridelgroup or a polymer of the olefin compound,
relative to 100 carts by weight of the polyamide
resin/inorganic filler/polyamide resin, the value of the
heating.loss of the inorganic filler recovered using
hexafluoroisopropanol (method (3)) was in good accordance
with the value determined by infrared absorption as
described above (method (1)) within an error range. In the

case of a composition wherein the nitrogen content derived

from the other additives was at most 1 part by weight



cycl es include cow ings, fenders, various covers, gasoline tanks and the
like. Exanples of the applications in. bicycles include nudguards, saddles,
| oad-carrying platforns and the |ike. Particularly preferred are the
appli.cations to wheel caps, spoilers and fenders.. The polyan de resin
conposition is also useful for autonotia&s- under-hood parts, for exanple

covers su gERe overs,
engi ne co%g'}gcjdggr f‘ﬁg%ooc ?rir:l?je? %%j('??ctovogr sthe nitrogq%lelct? né%x‘rret(r: s and the

o unce T BRELIE 26 PR B EraO SR H0T IR SRR Vel v, Such
resin conpas bk 8PahPaBALEH| SbllodiSR Wadd %\ Ameipste and the

junction r nhernpr.e, COonMpos| the resent i nvention i 8

useful for _cases_ Of. Cas] r it L ble !
cgrrpultelr(sag%@ﬁgig Elﬁ%?ﬁ% ﬁzgir‘g%ér)\a o%pcﬁ?a&cfso% ect ﬁg'%c%g%c&g?%%oks and
t he ke 0 o) ggél %gﬁn cel l ul ar phones,
personal ﬂ3ﬁ3§m§ﬂ%§e§9ngﬁgfgfé$rékes ﬁé:an celvergag%a05|n1les and the ¢
L:;;érgoghgggﬁ Eﬂgea s@@?éé@“ﬁﬁﬁhé%"%ké%ﬁ radi os, cassette players CD ,
Using a Servo Pulser EHF- UZH 20L Model high-speed o
surface impact tester manufactured by Shimazu Seisakusho,
recténgular piaté samples of 2 mm in thickness were tested.

under the conditions of 23C, puncﬁ tip diaméter being 5)8

inch, and impact speed being 2.5 m/s.

Example 1

The melt-kneading of a polyamide resin, an inorganic
filler and an olefin compound haviﬁz in its molecule a
carboxylid anhydride group or a polymer of the olefin
compound was performed using a TEX30 Mbdel double-screw
extruder (L/D = 45.5) manufactured by Nippon Seikousho.
100 parts by weighf of nylon 6 resiﬁ having a relative
viscosity of 2.70, 16 parts by weight of kaolin surface-
treated with aminosilane having a particle diameter of 0. 8
m, and 0.4 part by weight of maleic anhydride relative to
100 parts by weight of the nylon resip were drive-blended.

The entire amount of the mixture was supplied to the feeder

| REPLACED SHEETS SG
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the like, .flash lights, bagtery contalners -and. the like. - EXAMPLES ..
the present i nvention. wi-l-l. -be further. descri-bed in - detall W th. reference
to Exanpl es. However, -t he present invention is not limted by the

fol |l ow ng descrlptlons All the conpounding proportions indicated in the
descrlptlon of Exanpl es and- C@nparaHZﬁ?Eyanples are parts:..0f "part: by .
vei ght . oF 0theI Bxtpaaée! hé’ﬂxﬁ' goﬁ&?é@(ﬁsin Iéﬁdﬁ%ﬁ@ Wtag .ﬁlin%trer i al

strength, rmed article:surfgce:-siroot-hpess ran

-23- ambug ﬁéraehfa%éezé@é"&&eaos%fewtm&m&pr&iﬁed%f ugf ace ‘area

and the evaluation of high-speed surface |npact mere pertormed by methods

descri bed t ] 1k Was
measur ed E@ﬁ ?r%&wﬁﬁg%g%%%%@ﬁ%et]ht dcne Tens,l le t?t r glgt h: ASTM D638

Bendi ng etﬁétéﬁtﬂi&é& Gh€NWas My 90axid"'zﬁfeﬂ rﬁ&ﬁe@&n‘%‘&%@ﬂéﬁy\” 256

"by a pelletizer..

~ The pellets were injection formed into various test
pleces for measurements of - surface smoothness, material
strength high-speed surface. impact and the . like. Results
lare shown in Table 1. Amounts of polyamide resin component
deposit were determined by method (1), method (2) and
method (3). The determined amounts were in accordance with

each other within an error range.

24
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spect rophot onet er and, based on the neasured absorptions, a working curve
_was prepared. Using hexafl uoroisopropanol, the inorganic filler was
separated fromthe polyam de resin conposition by the above-descri bed

met hod. The infrared absorption of the inorgani.c filler was measured. -
Using the prepared morking curve t he -amount of nylon deposit was ..
guantified (nmethod (1)). T {he—m&ﬂp05|t|on .contained at nost 1 part
by weight of. an olefin conpound fHlaving in its nolecul e a carboxylic '
anhydri deq f t-he ol efi.n-conpound,. -~reltative to 100 parts
by wei ght %@ #ﬁee%% y§%1 éfg5|n/|norgan1c flller/polyan1de resin, the

val ue of the | nﬁ?eé&&?%or})é( tiﬂt&.@ﬂc jelcﬁ:riJne% %\‘t ang

hexafluor0|sopropa was .1 nh.goad.accordance t he value

det erm ne d ¢ thin

an error grﬁéefe$dﬁ% case d# a onp05|t|ogﬁ§%ereln Eﬁglﬁgtrgéé% 2gntent
derived e

-25- rela |ve @Qﬁﬁ Qo%??ﬂg%%hagﬁﬁh é?&FﬁB‘ HtYOQEn cOnp%%?Dﬁ%Erlved from
t he pol yomh iSat-£8s wad ot %df -t ¥ polyamide resin

component deposit were measured by method (1), method (2)
and method (3), and were 1n;accordance with each othet.\::J
Results are shown in Table 2. With-regard_to the -
compositioh obtained herein, the amount of polyamide. resin
component deposit on the inorgahic filler_was small, and
the tensile rupture elohgation, impact value and high-speed
surface impact characteristic thereof ﬁere iﬁsutficient
compared with those of the composition of the present

&

invention exhibited in Example 1.



t hé pol yam de resin conponent based on the elenmental analysis (nethod (2))
was in good accordance with the value determ ned by infrared absorption
"(method (1)). [Hi gh-Speed Surface Inpact Test] Usi ng a Servo Pul ser
EHF- U2H 20L Model- hi gh-speed . surface.inpact tester manufactured by

Shi mazu Sei sakusho, rectangular plate-2gnples of 2 mmin thickness were

~tested under the condjtions of 23[errlC :nugeh tin:.diage bei.ng 5/ 8
i nch, and inpact: speed] bdi npe2.15--W.s.{ .| Bx 2 4 e ] ffhg. et t - kneadi ng
of a polyam de resijrg, pg|i npfiggni - fli-l-f-el ntal pfi:4:. cpmpound having in
its nolecule a caliqu( ic;,aﬁhdr de jgr 8%lyher jof{the ol efin
: . dar =
conpound was per f of riggdl| gdip=a [TEK30 é]stlew| ek¥juder (L/D =
11,88 4.0 L . . . = N 'R ?
45.5) manuf act ur ed|ge NeEgpohdSdi kpushjo. Jpaytg by .wgigfit jof ‘nylon 6
resin having ‘a-rel 4t9 vpZvi-pgodi t§ of : ~-16 pant s| by twel-ght -of kaol i n
surface treated wiHb-baHtrob-grethay ~-efe—pi-erfetpr-{of 0.8 [err]m
and 0.4 part by weifght gf'rra_ﬂ,_ gc mrl_ ] r¢lafijye fo |10p garts by wei ght
of the nylon resin vgé} pidriye-glehded:’ gntyrg¢ apoudt pf {the m xture
was supplied to th¢ ¥2bldre |5 |sl2gl2(sislal3]lsls |2]< -
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Coripar ati ve Exanple 1 The kneadi ng, pelletization, injection formng
~and property nmeasurement were performed substantially in the sanme manners
as described in Exanple 1 except that naleic anhydride was not added.
Amounts of pol yam de résin conponent deposit were nmeasured by nethod (1),
met hod (2) and nmethod (3), and were i-n-gqéordanee with each other. '

Results are shown in_Tahle 2. Wth regard to the conposition obtained
herein, t - %ﬁl#b?“pa?wgﬂfﬂg¥W%§%ﬁg“¥Bﬁ$dﬁéﬁt.deposht.ongihe:inorganic

filler was. smallygndi t.he tensid-erupturecst t:3190,% I npact - val ue and
hi gh- speed sur?%%gu?%‘éﬁgcfgﬁﬁqgﬁ 4N H&%%g(’r‘ﬂ@ﬂﬂf nt -

conpar ed with those: of the' composi tion. of- t‘{uerese £ 751 nvent ironexhi bi t ed
in Exarml’ér‘if-’??',‘.y.@?Eﬁﬁ??%%ﬁ@?ﬁ%f‘ﬁ?f?meg;..-.s-; pstan iallynt%e

same manners as described in Example 1, except that the

oy - .

kinds or compounding amounts'of1p01Yamide?fes1#, ihbrgénic:l
filléf'én&_éléfih compound having in its molecule a
carboxylic anhydride group, and the 1iké, aid’the extruding
method wéfe changed'ss-showh in Tables 1 and 2.. Results |
are shown.in“TabIes 1 andlz."Amounts Qf”§01Yamidé:res1n
component depdsit in Examples 2-5 agd Compsrative Examples
2-5 were measured by method (1), method (2) and methpd (3).
and_were in accordance with each other. For Comparative
Examples 6 and 7, method (2) was used for the measurement.
As indicated by Comparative Eﬁsmples 2 snd 3, 1f the
extruding conditions were not appropriate although the
composition was the same as that of Example 1, the amount
of polyamide resin component deposit on the inorganis
filler became insufficient, and the obtained formings were
apparently inferior in ténsilemélongation, impact strength,
high-speed sufface impacf characteristic and surface
smoothness.
Furthermore, if the kind of nylon resin or the kind
" of inorganic filler was changed,-imprpvements were still

achieved in tensile elongation, impact strength, high-speed



-30- [err]. ' ' -31- Exanples 2-5,
_Conparative Exanpl es 2-7. The kneadlng pellietization, injection
forming and property nmeasurenent were performed, substantially in the
same nmanners as described in Exanpte 1, except that the kinds or
conpoundi ng anounts of pol yam de resiny32norganic filler and olefin
conmpound having in its nol ecul e a carbox I|c anh drid rou and the

i ke, anﬁu’c?ﬁ%c%x:’l-‘mﬁ‘?%g"h%ﬁ% %lh% 142 1 and 2.
Results are shown in Tables 1 and 2. Annunts of pol e resin
conponent CHBREIFOR W i@ a8 RPRS AT ﬁiié‘ SPQ&’&“@% hav, é‘ Ber e
measur ed by net Ked (1), - met hod (2) afid: net hod. (3 and were_i n accordance

¥m th ﬁachi%tiaﬁ . molReUle i £ARPYL %(zsﬂ*ﬁﬁ@srj@ OB R Ro®olTeRas used
or the neasuremnent. As” i ndi cated Co t Exanpl e€ 2 and 3, if
the ext r‘aﬁlﬂgec‘b%ﬁ# PRM E@Ptdl rYb’-Its d}ﬂ%@&?eﬂggqar%l Veﬁaﬁﬁga Wi’ﬁ’?ﬁos glntl on |

was the sane as that of Exanple 1, the _anount, of an1de resi n conmponent
deposit oslass fHeppame used, no ‘remarkable impro eme)!/l i

observed (Comparative Examples 6 and 7).

Example 6;-Compara£ive Exemples_g,.g_i.' |
The kneading, pelletization,'inﬁection forming end'

property measurement were performed Subetaptially in the
same manners as described in Example 1 except that
polyamide resin, inorganic filler, polyphenylene oxide
resin and maleic anhydride were compounded as shown in

| Table 3. Results are shown in Tab;es 3. Polyphenylene
oxide was removed using cthroform.. The amount of nylon
deposited on the filler was measured by the infrared-
spectroscopic method (method (1)) and the elemental
analysis method (method (2)). The measurements thereby
were in accordance with each other wi;thin an error range.
If'polyphehylene was_added in a large amount, the amount of
nylon deposit decreased, theieby failing_;o achieve good_

characteristics.
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| npact strength,

and the obtained form ngs were
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Table 3. Results are shown in Tables 3. Pel yphenyl ene oxide was renoved
'usr ng chloroform The anount of nylon deposited on the filler was neasured
by the infrared spectroscopic nethod (nethod (1)) and the el enental

anal ysi s method (method. (2)).- The neasurenents thereby were in accordance
wi th each other within an error range 34Lf * pol yphenyl ene was added in a

| ar ge anoy| he,anmpunt _of..n 0 depos decreased thereby failling to
achi eve g ‘%‘“Pi:ﬁa'lac %?P%??E%vg é)x oTe ﬁ [err] :

-34- Exanple 7 { V€ Exa; F | | eI ca 4 inches
in di arreter mr%“cfgp‘ﬁé b?al?%‘i%t]r"o#% jt“n e 1 and
Corrpar atr i%eggion usfrfgs Oé"“ pe e-ltqsblof Ai?.xamp@l.e slurfadc%o%rlr)nagahr}_ess _Of

Example. 1 as shown in Table 4. The surface smoothness of

the formings:-_ was evaluated. A thin-wall flat:portion (2 mm
in thickneSS) was cut out ffonl-fthe:‘full' uhéel' ca'.p""'of"' each
Example 7 and Comparative Example 11 and was subjected to
the high-speed surface :I.mpact test under the same .. l
conditions as described above. An increase in the a_mount-
of polyamide resin component deposit improved high-speed
surface impact characterist'ics and surface smoothness as

indicated in Table 4.

»&



the formngs was evaluated. A thin-wall flat portion (2 mm 'in thickness)

~was cut out from the full wheel cap of each Exanple 7 and Conparative
Exanpl e 11, and was subjected to the high-speed surface inpact test under

the sane -.conditions as descri bed above. An increase in the anount- of

pol yani de- iesin cof mydegosit T oved hB§h-speed surface inpact
characteristics anfdgsur f gcg_qnopt hpeqs as indicated in Table 4.
- 35- [err] . : 23., Iig . | }34- Exanple 8, Conparative Exanple 12
Rel ay boxes as sho@@f & Hela d{fornmed using the pellets of Exanple 1
and Conparative Exp I,e_gj,g‘ & sHo in Table 4. The surface snpot hness
of the formngs. was®™ | et © ) a '
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eval uat ed. A pl atyportlon of the form: g ‘of ‘each of Exarrp1 e 8 and
_Conparative Exanple 12 was cut out. ‘and was - subject éd to’ t he” hi gh- speed
surface inpact test.. The strength of [ance portions of the relay boxes
was measur.ed by.a tension” tesf as follows. A netallic terminal. connected
to a copper Wi.I.€. was i nsert.ed into a | argge- portion provided in a t erm nal

insertin :ggﬁgig % atﬂ'é"EVE 1Tl'5_ez rel ay box was secured using a

Eﬁgfégg measur i oppgg mn{ qu? iubyecafd Lo }eESIOP@ﬂthTn :
E T M g 1t e o
Exarrplder 1?e€\7!i‘§' %r@é@i ﬁjhgxﬁ%eréoé‘;aﬁjhe' andea? gﬂéxan% e:8 is
goin?]l 0\e/er ?ﬁt’fﬁa?e“ o #aaé%]e# eosrsl tg@E)Fngl iﬂ’ig‘gn?%%gpvgf Eng?rprrlplae
13 vaigl Sa??%eélas ¥ PR B @R ’Rnﬁ%‘é‘ 3¢ 2abhdb. S

'Example 8 and Comparative Example 12 was cut out and was

subjected to the high-speed surface impact test The
strength of lance portions of the relay boxes was measured
by.a”tension test as follows. A metallic terminal
connected to a copper wire was inserted into a lance
portion provided in a terminal inserting opening of each
relay box. The relay box mas secured using a tension
tester, and the copper wire was subjected to a tension
test, thereby measuring a strength of a lance. The

"
strength of the lance in Example 8 {the composition of
Example 1) was 9.5 kgf while the strength of the lance in
Comparative Example 12 (the composition of Comparative
Example 1) was 8.8 kgf. The higher strength of the lance
in Example 8 is considered to correspond to the superiority

of the composition of Example 1 in overall material

characteristics.

Example 9, Comparative Example 13 a : .

Portable pocket-size computer casings having a width



-37- of 20 cm a depth of 12 cmand a thickness of 1.5 cm were forned
by injection using the pellets of Exanple 1 and Conparative Exanple 1 as
"shown in Table 4. The surface snoothness of the casings was eval uated. A
thin wall flat portions (2 nmmin thickness ) was cut out from each
casing, and was subjected to the high;gpeed surface inpact test under the
N S -3 . D i _ .
sane conditions = as-described above..”“The results: |r._1_€_,t_. ate.t-hat- an
i ncriease 9fh At ST SeRI O, i 3045 Pn the Gl SRENPTalnPe¥BPHBr overent s
in high-speed surfac€ .inpact.character lilcagg é!u:r..f a’ie’. 'i‘rmo“'hness.
- 38- ed @A%qunf'ggin;gfﬂeﬁpﬁ-é&ﬂ?ﬁé JdEXPEBIA  * cBRfosi ti on;
conpri si ng: ... (A .nylonresin, - B) at | east :one of a -~
non-fi br 6?%“9%"6@[& égmﬂ%@r 1 Wé\/ﬁﬁ@‘@niﬁvgﬁg&é far t__'l_['gﬁes'df AEEer of

0.05-10 [err}um and:a-.fibrous..i norgan'c filler »exg I-.udi..,ﬁgﬁgl-as;‘js Jfiber,

havi ng a smqqjdmesisa@fi dhepcasings] yaseevpinatpfien Psthinrwgilaglat: oget her

with the nylon.resin:(A), in.a_conpounding anmount .of 5-150 ’gar ts by. wei ght
rel ati ve RAFtiomsHdi2 guyin dhdekness)was. cut out from each. casing,

and was "--'s'liibjected:. to thg-:_tiig%"‘-épéedf é’grque ':l.mpéc.i_; test -
under’; tii-e'_' "s_aihé ¢6nd$:%ibﬁ§ as d_e's_ér_ibéd above. Thé __'_:.l:'e_siilt__s' s
indiééfé that an ;_l.nci:éasé :Ln the amount of polyamide _resi:;
component aéﬁ:_l.evéd' :L.mprOVement's“ in high-speed surface

impact characteristic and surface 'smoothness.

vt



nyl'on resin (A), and (C) an olefin conpound having in LLa_Jﬂﬂiﬁﬂ4gij1€r__
.carboxylic anhydride group or a polynmer of the olefin conpound that

nel t - kneaded together, in a conpoundi ng anount of 0.05 "ﬂ,

relative to - 100 parts by weight of .the nylon resin (A ﬂﬂ"ma!mmfhe
pol yam de resin conp05|t|on S 3§ubstant|ally polyﬁheﬁyleneae

free, andg -.;33QIyan1de Tesin- conponent deposit :r.emai ni ng on
the i norga _,he |norgan|c filler is recovered by di ssol vi ng

t he pol yam de resln' 0 Lt hexal L gL of s T & at~ | east 4 g
/2 per unit sJPface g?éﬂﬁﬂgggb %8rSQWP8S#%FP8r8§EBE€F§89by a BET ‘
nmet hod - 39- : A pol yan de

resin conp05|tiQ§)eﬂ&&ﬂQMHﬁfﬁﬂj qﬁqalﬁll e wher-ein.the- nylon resin-is at
.l east one sel ed. from.al.iphatic n ESIHS whose: | oints’s are
at | east 200[ew¢ai3(¥ Least 04% f %Py% EBuFeéPﬂrg 85%#igﬁgacconing

to any  que ol U Merids SIS tat-Le 209" 278 Bsl30%h bR O

fibrous inorganic filler, excluding glass fiber. having ‘A .

- fiber diameter of 0 05+ 10 m, which is’ melt-kneaded together
with the nylon resin (A), in a compounding amount ‘of 5 150:
parts by weight relative to 100 .parts by weight of the
nylon resin (A),
| wherein an amount of a polyamide resin component
deposit remaining on the;inorganic filler nhen the
inorganic filler is recovered by dissolving the polyamide
resin composition into hexafluoroisgpropanol is at least 4
g/m? per unit surface area of the inorganic filler measured

by a BET method.

2. A polyamide resin composition according to
claim 1, further comprising (C) an olefin GOmpound haﬁing
in its molecule a carboxylic anhydride group or a polymer
of the olefin compound that is melt-kneaded together, in a
compounding amount of 0.05-10 parts by weight relative to

100 parts by weight of the nylon resin (A). .

s Sheet Has Been Replaced




selected fron1the group consisting of nylon 66 and nyl on 6.

,pol yam de resin conposition according to any one of cl m IJ ml

the ol efin conpound is at |least one selected fromthe , m fmﬂm ﬂr"WOf
mal ei ¢ anhydride, itaconic acid anhydride, glutaconic acid ahhylride,*
citraconic aC|d anhydri de and aconitic acigoanhydri de. 5. A

pol yani de resi canp h%HP - eﬁﬁﬁﬂﬁgtg‘an tgpg %%E;%ﬁ?ﬁg %'3; mhere%n

the polyner of The.ol G h, st I .5 wh
R Q... | clains erein
f\hgo: %gﬁ”%ﬁ%&ﬁ I?Jgr | gﬁ'é ‘?:@hatgfof _t Qg’ei iﬁf'%ﬁa@ﬁ é:r 8&& consi st i ng of
I
kaol ! 2 ne%l\%o%f’a?s%#) %‘%‘%ﬁ ) tciﬁlrﬁyd'rﬂndé:qse"é‘isn Wh@&ﬁpm#&ﬁ PRIRES: si ng

mel t - kneadi n 100 S by melght of - nyl.on reS|n (B)5 ‘150 parts by
e R |

O

4. A polyamide resin composition according to any
one of claims 1 3 wherein the nylon resin is at 1east one

.:-..'

selected from the group consisting of nylon 66 and nylon 6

5. 'A’p61ya¢ide'resin composition according to any
one of claims 2-4, wherein the olefin CQﬁpound is at least
one selected from the group consistiag of maleic anhfdride,
itaconic acid anhydride, glutaconic acid anhydride,.
citraconic acid anhydride and aconific acid anhydride.

6. . A polyamide resin composition according to any
one of claims 2-4, wherein the polymer of the olefin

compound is polymaleic anhydride.

7. A polyamide resin composition according to any
one of ciaims 1-6, wherein the inorganic filler is at least
one selected from the group consisting of kaolin,

wollastonite and talc. -

[

heet Has Been Re|placed
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Ieast one of a non- flbrous i-norganic filler having anr—average—particle

_dlaneter of 0.05-10 [err]mand a fibrous inorganic fi excl udi ng gl ass
fiber, having a fiber diameter of 0.05-10 pm and ( ill i,Mi ﬁ')und
having in its nolecul e a carboxylic anhy £ de group t he
ol efin compound, in an ampunt of 0:.05-10 parts by melght relatlve to 100

ESLtyimbéewe'rEL‘ff?f tE%OQcﬁm#% Sty paqwi? f &f@ngwe t“:tILtEQ? |
and an a eS| |
i nor gani c ?g °§ﬁ§‘ﬂ5yﬁ ’{n‘& ?’b 1@‘?‘? e"l? \P@f%‘geb 5#8% v: ng the

I d 4
8°/¥T'E‘mpe?né hgefiPIRCEL 4i0u :%@ﬁ%;%% e Yin, B B e
met hod. A vehlcular

exterior YSH%ﬁeﬁ?l?JE*Yef%? nia%lo fl?%'ﬁ‘fs a‘%dﬁz’aﬁﬁ‘ﬂé’fr &q]ﬁ[ Asb Gasiy def_l ned

I n any one of clalns 1-

9§ A method for producing a polyamide resin

composition, comprising melt-kneading (a) 100 parts by
| weight of nylon resin and (B)S 150 parts by weight of at
1east one of a non-fibrous inorganic filler having an
average particle diameter of 0.05-10 m and.a fibrous
inorganic filler, excluding glass fiber, having a'fiber
diameter of 0.05-10 m, in such a manner that an amount of a
polyamide resin component deposit remaining on the
inorganic filler when the inorganic filler is recovered by
o

dissolving the polyamide resin composition into
hexafluoroisopropanoi becomes at least 4 g/m? per unit

surface area of the inorganic filler measnred by a BET

method..

10. A method for producing a polyamide resin
composition according to claim-9, further comprising melt-
kneading'(C) an olefin compound having in its molecule a
carboxylic anhydride group or a polymer of the olefin -

compound, in an amount of 0.05-10 parts by weight relative

heet Has Been Replaced
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9. A vehicul ar exterior conponent part according to cl
vehi cul ar exterior conponent part 1is one selected from

"consisting of a wheel cap, a spoiler and a fender. lwim"lﬁwull””“'
under - hood conmponent part foamng for a notor vehicle;.

pol yam de resin conposition definedgjy any one of clalns 1-6.

An under-ngioaoﬁggﬁgngxpaéi ﬁeagknghéoﬁ%ﬂ?npaféi? €§2cle according to

clai m 10, "wherei der fidsd cOnpo ng.i's any one
el ectrical conporient part ‘sel ect’ed formthe.group.consi.sting of a relay
box, a junction box and fuse box. ~ 12 A portable devi ce casing

formed from a._ppl yarh dgeh 5k fas WRASAE 0 bt b R B T

.a polyamide ‘tesin composition defined in any one of claims

1-8 ..

‘12. A vehicular extericr'component'bart according
to claim 11 wherein the vehicular exterior component part
is one selected from the group consisting of a wheel cap, a

spoiler and a fender.

13. An under-hood component part foaming for a
motor vehicle, formed from a polyamide resin composition
defined in any one of claims 1-8.

ot

14. An under-hood component part foaming for a
motor vehicle according to claim 13, wherein fhe under-hood
component part foaming is any one electrical component part
selected form the group consisting of a relay box, a
junction box and fuse box.

15. A portable device casing fcrmed from a
polyamide resin composition defined in any one of claims l-

8 . . 4
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