DESCRI PTI ON HEAT RESI STANT RESI N COVPCSI TI ON, METHOD OF PRODUCI NG THE
SAVE, HEATRESI STANT RESI N- MOLDED ARTI CLE, AND SURFACE MOUNT 5
ELECTRONI C COVPONENT TECHNI CAL FI ELD [0001] The present invention
relates to a resin conposition containing a polyarylene 10 sulfide
resin and an aromatic pol yam dPESERIPTION production nmet hod of the
resin conposition, a heat-resistant resin-nolded article, and a
surface nount electronic conponent. BACKGROUND ART [0002] 15 Since a
pol yaryl ene sulfide resin, which is represented by a pol yphenyl ene

sul fide rgEAMREVSTANDRESINEOMPESITION METKOH OF PRODGOING THEN dancy

and chem cal resistance, and good fluidity during nolding, the

pol yar ylGOgr; f-ﬁﬁsim kﬁsm-ﬁﬁmbwwmmwb%m@%b@w

conponents, nechanical parts or autonobile parts as an engineering
plastic for injection nol g} ntly, in the electric or
elecéronic i ndustry fieIdgtgg?%éﬁg%?g@%%9§§$?on of products or

i mprovenent of productivity, a nethod of nounting a resin-based

el ectronic conponent on a printed board is perfornmed by a so-called
surface nount nethod (herei ABCHMICARHBERR| ated to an "SMI net hod").
In a technol ogy of nounting an 1 el ectronic conponent on a board by
the SMI net hod, tin-lead eutectic solder (nelting point of 184C) had
been general [§00lked in the past. However, recently, |ead-free sol der

The present invention relates to a resin composition containing a polyarylene
10 sulfide resin and an aromatic polyamide resin, a production method of the resin

composition, a heat-resistant resin-molded article, and a surface mount electronic

component.
BACKGROUND ART
[0002]
15 Since a polyarylene sulfide resin, which is represented by a polyphenylene

sulfide resin, has a high melting point, excellent flame retardancy and chemical
resistance, and good fluidity during molding, the polyary}ene sulfide resin is widely
used m various electronic components, mechanical parts or automobile parts as an
engineering plastic for injection molding.
20 [0003]

Recently, in the electric or electronic industry field, with miniaturization of
products or improvement of productivity, a method of mounting a resin-based electronic
component on a printed board is performed by a so-called surface mount method

(hereinafter, abbreviated to an “SMT method”). In a technology of mounting an



obtained by adding various types of netal to tin as a base materi al
has been used in place of the conventional solder, due to
envi ronnmental contam nation. 5 [0004] Since the |lead-free solder has a

~ higher nelting point than that of the tin-lead eutectic solder, for

exanpl eglettronicsiompenent an e bodrd by tedMT hmthod, tirelead enjequioiselderdmeRdQC, t he
tenperature of a heating furnace (reflow furnace) has to be further
i ncr eas peinadf 184%C) hadrbeen@eneaally wed innthe: past. HpweVayecentlycloadsfréckwideng a
resi n-based el ectronic conponent such 10 as a connector, there has

been a phtaiRbERy iddaip vaHBuk s of BiRtal tocti @3RS maelidlhaobeedbediics i n the
heati ng furnace (reflow furnace). Consequently, a high-heat-resistant

resin ﬁﬁ&@éﬂtﬁéan%ntﬁnﬁléblfd@iC@ué‘fGléﬁhr&hﬁﬁfa[% eniggfgaonent has been
strongly deS| red. 05] Meanwhile, as a high-beat-resistant resin
mat egi al , r@rfy ]p corrp05| tion obtained 15 by nelting and kneadi ng
pol yaryl ene é fide with aromati c pol yam de has been known (for

the " pol yIZE& E’néﬁ*éﬂfﬂ*%%%r%ﬁ%%%%@“ hardrt BT shi‘W“FﬁW
gﬁlrr})?fjlagl ﬁchltc s?llge nﬁﬂtﬂi%%£ &fgl Sygéﬁ glge(:ﬁml i%%ﬁ%*yarfg%@nég ‘&eg%%g?n of the
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the el e ni c corrponent SSI .throu e heatjng furnace (reflow
furnacefis usé?%e@ﬁms abRusy ﬁl HeS 7 &t aé SRie cPmpoeatigh ¢ hr ough
the refl ow furnace, a nechanical property such as flexural strength
to dBt ehsaromnector; ersdas beea s preblem thatithe gle %qnaq oppponent melts gedefom of

pol yaryl ene sul fi de and aromatic pol yam de, flame retardancy

det er i oiethebeatisg funaca Sreflaw fumape). qURomsequyntlyf a highthestitesigtenityesiti de i s used
and thus the requirenment of the 2 electronic or electric part cannot
be sat i shteel for a surface mount electronic component has been strongly desired.

{0005]
Meanwhile, as a high-heat-resistant resin material, a resin composition obtained
16 by melting and kneadiné polyarylene sulfide with aromatic polyamide has been known
(for example, see Patent Document 1 and Patent Document 2). However, since the
polyarylene sulfide and the aromatic polyamide generally show low compatibility, it is
difficult to uniformly mix the polyarylene sulfide and the aromatic polyamide.
Accordingly, a weak point of the aromatic polyamide of a low moisture absorption
20  characteristic significantly stands out, and results blistering to occur easily on the
electronic component passing through the heating furnace (reflow furnace). Moreover,
after the electronic component is passed through the reflow furnace, a mechanical
property such as flexural strength to deteriorate. In addition to the deterioration in
dispersion of polyarylene sulfide and aromatic polyamide, flame retardancy deteriorates

25 because a large quantity of aromatic polyamide is used and thus the requirement of the



Pat ent Docunent 1:Japanese Unexam ned Patent Application Publication
No. HO02-123159 Patent Docunent 2:Japanese Unexam ned Patent
Application Publication No. 5 H05-5060 DI SCLOSURE OF | NVENTI ON

[ 0006] Accordingly, an object of the present invention is to provide a
heat - r eglesttonitt or d&tniemrcanmibesatisfieh whi ch has excel | ent heat

resi stance, does not show a reduced nechanical strength such as

fl exural str @aghiDeumenblelapgnebethexambmt PedtentAieplicatidni Rublicatieniler at ur e
condi tion when being passed through a reflow furnace, and al so has an
excel | eHp2fib3ume retardancy; a nethod of producing the heat-resistant
resin conposition; and a surface nount el ectronic conponent. 15

[0007] The prpaggiModuhéais: %aﬁé@éUﬁ@@ﬂﬂfeu%eﬁM@mm Fibliehitieg Nop sol ve

t he above- menti oned problens, and as a resul t he inventor has found
t hat L5860 yaryl ene sulfide resin (A) and an aromatic pol yan de
(B) %aw ng terephthalic acid am de as an essential structural unit
are blended with a predeternmned ratio and the aromati ¢ 20 pol yam de

(B) is mcro-dispersed in.th | varyl ene sulfide resin (A), the
mechani cal strength sucrplgsifpg%@ﬂ‘é\@ﬁ@ﬁ does not deteriorate,
the beat resistance of the aromatic polyam de (B) is excellent and
flame retardanc |s excel l ent although a heating treatnment in a
heating fur na reflow furnace) is performed under a high-tenperature
condition when the nolded article is surface-nounted on a printed
board. Thus, Acherd@glynamehiest Of:tbﬁpxe&néwvmwnmi oqueNnids mheshrasisint [ 0008]

10  resin composition which has excellent heat resistance, does not show a reduced
mechanical strength such as flexural strength even being heat-treated under a high
temperature condition when being passed through a reflow furpace, and also has an
excellent flame retardancy; amethod of producing the heat-resistant resin composition;
and a surface mount electronic component.

15 [0007]

The presenfvim}entor has conducted extensive studies to solve the above-
mentioned problems, and as a result, the i.nvcnfor has found that, when a polyarylene
sulfide resin (A) and an aromatic polyamide (B) having terephthalic acid amide as an
essential structural unit are blended §vith a predetermined ratio and the aromatic

20 polyamide (B) is micro-dispersed in the polyarylene sulfide resin (A), the mechanical
strength such as flexural strength does not deteriorate, the heat resistance of the
aromatic polyamide (B) is excellent and flame retardancy is excellent although a heating
treatment in a heating furnace (reflow furnace) is performed under a high-temperature

condition when the molded article is surface-mounted on a printed board. Thus, the



The present invention relates to a heat-resistant resin conposition
containing a polyarylene sulfide resin (A) and an aromati c pol yam de
(B) having terephthalic acid 5 am de as an essential structural unit
at a forner/latter ratio of 70/30 to 95/5 by mass, wherein the

ar omat i Bverdencemptted(thy presenpiaventiond at el y di spersed in the pol yaryl ene
sulfide resin (A) as matrix and an average di aneter of the particles
of the aroma{00®8polyanmide (B) is in a range of 0.1 to 1.0 pm [0009]
10 The present invention further relates to a production nmethod of a
heat - r esi st aiThe pressit mventigaaslates wra, hehtwesinmntirein conapasition gontaisivgai ng a
pol yaryl ene sulfide resin (A) and an aromatic pol yam de (B) having

t er epbt petyirgleneduliidetesie (A)and An @SR pélyarfide (B) havidl terephthalicatid a twi n
screw extruder and nelting and kneading the pol yarylene sulfide resin

(A) 5 angmideas a1 AeSLhCsRA IRt a(fnd/MERS ratib Of 9079010 95p by Mads, @ ratio

of an ejection quantity 15 (kg/hr) of a resin conponent to a screw

o 0. 2 {haT Sl RGN ARG Afietit IR poBBpcheBINE 0 15 o
Compos; e L PRk Il AGheBuiehler of WBGOLN e AR SR, o
aronat i @gﬁgnﬁaﬁgg{f@??q%\#@g terephthalic acid am de as an essenti al

structu or 7Tlatter ratio of 70/30 to 95/5 by mass,
and when a brq%?ﬂ-out section of a nolded article conposed of the
beat - resi starl-a sin conposition is etched with an organic sol vent

It A L R BN
inar apc%i% chnpgs'it:iLon, ghSe ntlect)ho%i' igc'lgc{inng illllse[rt(%l(l)glz:iL %)olyarylene sulfide resin (A) and an
aromatic polyamide (B) having terephthalic acid amide as an essential structural unit
into a twin screw extruder and melting and kneading the polyarylene sulfide resin (A)
and the aromatic polyamide (B) under the condition that a ratio of an ejection quantity
15 (kg/hr) of a resin component to a screw rotation rate (tpm) (gjection quantity/screw
rotation rate) is 0.02 to 0.2 (kg/hr/rpm).
© [0010]
The present invention further relates to a heat-resistant resin-molded article
including a heat-resistant resin composition containing a polyarylene sulfide resin (A)
20 - and an aromatic polyamide (B) having terephthaiic acid amide as an essential structural
unit at a former/latter ratio of 70/30 to 95/5 by mass, and when a broken-out section of a
molded article composed of the heat-resistant resin composition is etched with an
organic solvent and subsequently observed oxi a scanning electron microscope (2,500

times), an average diameter of holes formed by the etching process is in a range of 0.1

26 10 1.0 um.



The present invention further relates to a surface nount el ectronic
conponent including a nolded article of the heat-resistant resin :
conposition and a netal termnal as an essential conponent. 5 [0012]
According to the present invention, it is possible to provide a

heat - resi st anfo011jesi n conposi ti on whi ch has excell ent heat resistance,
does not show a reduced nechanical strength such as flexural strength

even after beihadgrdias sRentidy RHER réatkel adurfadethdine Seaftfid Waipohdngat ed
under high tenpérature conditions, and also has an excellent 10 fl ane

r et ar dangyudid JRbIBAarRle Bf B8 UEI Rasid e rddRbrn8lic A1l th&itEminal

conposition, a heat- resistant resin-nolded article, and a surface
nount e5§5{&ﬁﬁ%ﬁhﬁﬂﬁﬂﬂﬁﬁnt' [ 0013] Accordingly, the heat-resistant
resin conposition of the present invention.shows excellent heat
resigtance i mﬁzﬁigh-tenperature range and, when the heat-resistant
resin 15 conposrtion is used in the surface nmount el ectronic

t, iati [ i.cal .strenqgth _and j.ati [

appearance orAemeted e rER ARIGRa FhRRE S RV AP O coss are

| | despi.t.e bei t hi gh,t t t.the ti f
ol tor | Ry GRERtgLNEEh B Ra el G gnck s ROV ALY Tesin

iti [ i cyl ful i ject or, i tch, | ay,
27000t BB LEb e eI e WA PRSI of
soldering to the printed board in the SMI nmethod. BRI EF DESCRI PTI ON
OF THE Dmpaserebhsadtrsaed udedhigh tempsragire pendisiondi and also hesasexeallente profil e

in an infrared heating furnace in 5 a blister-resistant test B. FIG 2

i s d0scflame rejardansyiamoethed efimsedugivg thef hemteegaiptiet resiy cormmGition ept-

resistant resin—molde(d article, and a surface moﬁnt electronic component.

[0013]

Accordingly, the beat-resistant resin composition of the present invention shows
excellent heat resistance in a high-temperature range and, when the heat-resistant resin

15  composition is used in the surface mount electronic component, a variation in

mechanical strength and a variation in appearance of the electronic component aﬁér a
soldering process are very small despite being exposed to a high temperature at the time
of soldering to the substrate. Accordingly, the heat-resistant resin composition is
particularly useful in a connector, a switch, a relay, a coil bobbin and a capacitor which

20  are provided at the time of soldering to the printed board in the SMT method.

* BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a graph showing a temperature profile in an infrared heating furnace in



FIG 3 is a scanning el ectron m crograph of Exanple 9 (2,500 tines).
FIG 4 is a scanning electron m crograph of Conparative Exanple 2
(2,500 5 times). BEST MODE FOR CARRYI NG OUT THE | NVENTION [0015] A
heat -resi stant resin conposition of the present invention includes, as
10 nment i Breé-radiane teseBpol yaryl ene sulfide resin (A) and an aronmatic
pol yam de (B) having terephthalic acid am de as an essential

structural umg 261§a&&ﬁbﬂfe&&@iﬁﬁfog&@h'&&ﬂnﬁe Bgl‘gmmﬂés ).70/ 30 to 95/5
by mass. |f the content of the aromatic polyam IS greater than

t he range, thrgGgh@get A geﬁ&r&ﬂﬁmﬁ{ orex wg . 58 %ﬁg%det eriorates,

fl ame retardancy rates re res riorates, and
strength aft , 1f the
content of t%mgrlcg)?rg%%g ﬁ&%’ Pc;oﬁg@h%%bﬁ&gmﬁ% éﬂﬁ’e {ange t he
irrprgvegent of the heat resistance is insufficient. Accordingly, the
ratio i i’}artl cularly preferably in the range of from80/20 to 95/5
by mass fromthe viewpoints of providing excellent flanme retardancy,
mechani cal strength after the refl ow process and heat resistance. 20
[0016] In the he%E&MFaF@R%&YMOHEMMNTmmI on, as
descri bed above, the aromatic polyamde (13) is particulat eI y

di spersed in the polyarylene sulfide resin (A)- as a matrix and the
aver age di and®®5b] of the particles of the aromatic polyarnide (B) is in
a range of 0.1 to 1.0 m By mcro-dispersing a predeterm ned anount
of the ar onmatAleat-Gsistahtyres dangdsjtion of the@reseit ymreptlieneclsddsfasde resi n (A)
as a matrix, excellent heat resistance provided by the aromatic

pol yéni chentdakd alsuve aepodydnylinet saifideirésirof4t) afé beddomatd palgarhiie (B)fHavinp
retardancy provided by the polyarylene sulfide resin (A). In.

parti cutepdphthiali€adid@rhide as an essential structural unit at a former/latter ratio in a range

of 70/30 to 95/5 by mass. If the content of the aromatic polyamide (B) is greater than
the range, the dispersion of the aromatic polyamide (B) deteriorates, flame retardancy
deteriorates, moisture resistance deteriorates, and strength after a reflow process

16  deteriorates. In contrast, if the content of the aromatic polyamide (B) is less than the
range, the improvement of the heat resistance is insufficient. Accordingly, the ratio is
particularly preferably in the range of from 80/20 to 95/5 by mass from the viewpoints
of providing excellent flame retardancy, mechanical Strengm after the reflow process
and heat resistance.

20 [0016]

In the heat-resistant resin of the présent invention, as described above, the

aromatic polyamide (B) is particulately dispersed in the polyarylene sulfide resin (A) as
a matrix and the average diameter of the particles of the aromatic polyamide (B) isin a

range of 0.1 t0 1.0 um. By micro-dispersing a predetermined amount of the aromatic



of exhibiting a specific performance of giving excellent nechanical
strength such as 5 flexural strength after being passed through a

refl ow furnace under a high-tenperature condition while nmaintaining
excellent flane retardancy is worthy of special nention. [0017] The
aver age peliyafitde ¢B) @fthd futydpgledd sulfids résin (A)@s a o, etcelleit hastirelist£nBd can be
obt ai ned by cal cul ating an average di anmeter of holes forned by etching

a br okeprdited b thesRsrhatRpoBlanfideqByBAIREXBIbiiECWRhEAR GROS kiR thé he

heat -resi stant resin conposition with an organic solvent, and

consi de g réthiarty Provitaby MEHarlnel sUMAB MBS DS AR dhe BNT T ONed
average dianeter Of the particles, when the broken-out section is

b o . . ; . tis,

he hol of Gt RN Sofe ARNIRE et DS ORRPmk ol AR ek 1975 &

hol 1 ' j j ¢l h

ar ot i SRR Ap e oo e BRPERBY {IPABacCluiPh Moo, |

par i o ceudiicule iaflaRe b Gas At ol cindye PPt Sl D 2C 1

I nvention, a Oﬁl\slﬁrage di anmeter of the particles of the aromatic
pol yam de (B) obt ai ned by considering the dianeters of the holes

formed by the_etching process as the di anefers of_ the rticles,
and cal cul at | T averaesdiamelgrotithenagtisies é?"@@i‘ﬁ]"“ﬁm(@?c mng the
br oken-out . section of the nolded article includes, for_ exanple,

nol di ng ohtaied by aleylatingen ayerage fiaaeiprod iholes formad by efchipg g broker-authayi ng a
width of 12 mm a length of 62.5 nm and a thickness of 3 nm by

- i nj d8t i eectionofithagolded artickcontpessnf disthentrnesistansireiiticamposiion wWith an40 t o
-60C, performing an hod inpact test based on ASTM 7 D-256 (load: 30
kg), andrdanicrspivents 4nd considermg thetavemge diameter ¢folklegles as the above-

mentioned average diameter of the particles, when the broken-out section is observed on
a scanning electron microscope (2,500 times).
That is, the hole on the broken-out section after the etching process is a hole-
15  shaped void which appear by removal of particles of the aromatic polyamide (B)
 dispersed in the polyarylene sulfide resin (A) as a matrix and the diameter of the hole is
equal to the diameter of particles of the aromatic polyamide (B). Accordingly, in the
presenf invention, an average diameter of the particles of the aromatic polyamide (B) is
obtained by considering the diameters of the holes formed by the etching process as the
20  diameters of the particles, and calculating the average thereof.
[0018]
A method of forming the broken-out section of the molded article includes, for
example, molding a heat-resistant resin composition into a test piece having a width of
12 mm, a length of 62.5 mm, and a thickness of 3 mm by injection molding, cooling the

25  obtained molded article to -40 to -60°C, performing an Izod impact test based on ASTM



As a nmethod of etching the nolded article, the broken-out section

obt ai ned by the above nethod is etched with an organi c sol vent which
can dissolve the aromatic 5 polyanmi.de (B), so as to renove the
aromatic polyamde (B). In detail, the broken-out section obtained by

- br eaki ng-2981{loid180 k), dediforhing thechroitentduesdetiad. - r esi st ant resin

conposition is imersed in the organic solvent and is treated by

ul trasonics, [gn9] then the broken-out section is cleaned with acetone
and then dried. re, the organic solvent which can be used in the
et ching pr OC?;%%n{EH%_dQ?c@hﬁ?!tﬁé‘?ﬂ&ldé?fﬁrﬁé]e,iﬁé 6kdnVéth ¥ecrﬂi9n ghtained pyes and

renoves the dispersion particles of the aromatic polyamde (B), such

as .Ch'@5 %&%%eaﬁ)a% ADRARYHUn dr a&tfc!gd%mﬁﬁ Gn¥esblve e ERIMhEhem i n
particular, in the present Invention, trifluoroacetic acid is

f I : t ' ' I luhlL g h ti
Dol yam b s R BB Bl il (E 0 4 Bl e B 0™ ©

d m t t diti . ' dit d be 15
por f or niegton SRRy il e Fdd sl ot HrE R PaiaBn L e bt veen
10 and 60C. ..In, parti Cgla@e‘ i n .casle of usi n% iél fluorpaceti.c acid as
the or geATROSIGR {Pdmpmersgd inythe organip &otuert poed 15 ERIE by BERMES BILE Y| e and

t he deformati on of the holes after the_etchi.n rocess can be

avoi de .ePWth‘hP%t sgglion 1s ?ﬁé‘éﬁi?”i“g&?qt%e anéaegqﬂ?ﬂgf et e qrgAtia he et chi ng
process to be perforned at 15 to 30C. The aromatic_polyanmde (B) is

r enov esofveahivhioh eandbepsediiartherfehingproceshmay be 4 solvant waish seleealyar ti cl e
and the holes having the sane. dianeter as that of the particle of

t hel@r odissolves pusl igmovesdhg dypession pagichasf the asomaticpalyanids(B),sheh asar ti cl es
of the aromatic polyam de (B), which are m cro-di spersed before the

et chi ngchlorofoers s2-prpami or frifld@hcetil eidh eAmong thgm, wipartietlar, in theobt ai ned by
observing two areas on the sanme surface of 8 the etched broken-out
sect i onpresent ineergiopnriflogrosdetic ddidis praferabls fropethé RiedHoint ofmedlilent

solubility of the aromatic polyamide (B). In addition, the etching process may be
performed under room-temperature condition to a héating condition and may be
15 performed, for example, under the condition of a temperature between 10 and 60°C.
In particular, in case of using trifluoroacetic acid as the organic solvent, a low-
temperature process becomes possible and the deformation of the holes after the etching
process can be avoided. In ﬂmis case, specifically, it is preferable for the etching
process to be performed at 15 to 30°C.  The aromatic polyamide (B) is removed from
20 the broken-out section of the etched molded article and the holes having the same
- diameter as that of the particle of the aromatic polyamide (B) are formed in an area
where the particles of the aromatic polyamide (B), which are micro-dispersed before the
etching process, exist. |
[0020]

25 The average diameter is obtained by observing two areas on the same surface of



measuring the diameters of all the holes observed in a range of 2,600
n2 per area, and obtaining the average of dianeters of the holes in
the two areas, that is, all the holes observed in a range of 5,200
n2. Here, the nmeasurenent of dianeters of the holes 5 may be perforned
by nagnite)etchgd briokers oA Bettiog by e Gtanaingreleetrogmigpéscppeo2300 dpkel at 2, 500
tlnes to an A3 size and using a graphic digitizer such as product

" KD46 00 meadubinip! {hid idsictsds bﬂﬂl%gﬁﬁs@émra&memfzmoaﬂ perldié, &l cul at ed

average diameter of the holes is equal to the average diameter of 10
t he par bbﬁmﬁfgtﬂéa‘kﬁ@e@f&%&tbﬁopmemmﬂﬁmé%ﬁe& fhfie i l@hd RaMge of from

0.1to I'n the present invention, if the average di ameter is ,
greater B [ n not be
obt ai neaf)%ﬁ}gdgﬁ(;& é)e/dﬁt’ieo?lqg[?at %J%%n%%uﬁ +@g§dlgﬁ sq{it mac ani cal

—10

§L£ﬁ??§ e B B Simﬁéf?@g%ﬁhtﬁg sofiod We%%ﬁt?ﬁwagnsﬁ&%@%‘v’g% %Let e
[ 15 .
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aver age di t r,, Of. { 85 be01t006m i n view of excellent
perforrrﬁ’r?e QLHXQRPI[}&EQ% OFpAgt B’bl yaryl ene sulfide resin (A)
(hereinafter, bbreV| ated to the "PAS resin 20 (A)") used in the
present |nver[9 has a resin structure havi ng a structure in which an
aromatic rin and a sul fur atom are bonded as repeating unit and, in
nore detail, Lhscalculpted pyeraggdliametariobthebples isipqual rt@ﬁse@wm amsfendie

fol |l owi ng Structural Formula 1 as the repeating unit, {0023] 26
[ Chéfi c ghe prdicles ofithe progatic polyamide (B) and is in a range of om0.1to 1.0pm. In

the present invention, if the average diameter is greater than the above range, sufficient
flame retardancy can not be obtained due to the deterioration of morphology and the
mechanical strength deteriorates after the reflow process. In contrast, if the quantity of
aromatic polyémide (B) is insufficient, the average diameter becomes less than the
15 above range and sufficient heat resistance cannot be obtained. ~Accordingly, it is
preferable that the average diameter of the holes be 0.1 to 0.6 pm, in view of excellent
performance balance. |
[0022]
The polyarylene sulfide résin (A) (hereinafter, abbreviated to the “PAS resin
20  (A)”) used in the present invention has a resin structure having a structure in which an
aromatic ring and a sulfur atom are bonded as a repeating unit and, in more detail, is a
resin having the structure represented by the following Structural Formula 1 as the
repeating unit,
[0023]

26 [Chemical Formula 1]



R5 11" S 5 114~ Structural Fornula 1 R6 wherein, R5 and R6 each

i ndependently represents a hydrogen atom an alkyl group having | to
4 carbon aton(s), a nitro group, an am no group, a phenyl group, a
met hoxy group, or an ethoxy group. 10 [0024] Here, in the structure
represented by Structural Fornmula 1, in particular, it is preferable
that R5 and R6 in the fornmula be a hydrogen atomin view of the
mechani cal strength of the PAS resin (A), for exanple, the structure
having a sul fur atom bonded at the Para-position of aromatic ring
represent ed 5Structural Forrmula 2 or the structure 15 having a

sul fur atom. d at neta-position represented by Structural Formula
3. [0025] [ %%ql Formula 2] Structural Forrmula 2 20\ / 3
Structur al mul a=3-gR026] 25 Anmong them it is preferable that the
strugture havil\ g the bond of the JyhétiFal Féshudd pm and the aromatic ring
as the repeatip nits be the structure that the sulfur atomis
bonded at thRepars-positi on of the aromatic ring represented by
Structural Formula 2, in view of heat resistance or crystalline of

the PAS resi th(:t%}n,r RP %9@114 each independently represents a hydrogen atom, an alkyl
group having 1 to 4 carbon atom(s), a nitro group, an amino group, a phenyl group, a
methoxy group, or an ethoxy group.
10 [0024]

Here, in the structure represented by Structural Formula 1, in particular, it is
preferable that R’ and R® in the formula be hydrogen atom in view of the mechanical
strength of the PAS resin (A), for example, the structure having a sulfur atom bonded at
the para-position of ardmaﬁc ring represented by Structural Formula 2 or the structure

15  having a sulfur atom bonded at meta-position represented by Structural Formula 3.

[0025]
[Chemical Formula 2]
| < > §— Structural Formula 2
20
S —_—
Structural Formula 3
[0026]
26 Among them, it is preferable that the structure having the bond of the sulfur

10



5 The PAS resin (A) may include not only the structure represented by
the structural Formula 1, but also a structure represented by the
following Structural Formulas 4 to 7, [0028] [Chemi cal Formula 31
10 Structural Formula 4 2 Structural Formula 5 S 15 0 11

St r uct uatin dadrthedramatic ringashe @feating wBts$e thecsmctate thaithm dudfui7atemds t hei r
total content in the PASresin (A is 30%by nole or less. In -

par ti culbetidediantht para-ppsidercofithe aromatic dmg repiesdntedibycStaciatal Botmdd 2,tine
structures expressed by Structural Fornmulas 4 to 7 be 10% by nol e or
| ess, i Riew d\effredididhct 8érydiflihSofARCPAS\Eint(Ag mechani cal strength. 25
of the PAS resin (A). Wen the structures represented by Structural
Fornulas 4 tqpgz7111 are included in the PAS resin (A), the bonding
node thereof nay be any of a random copolymer and a bl ock copol ymer.

[0028] The Pfﬁtﬁﬁxg%'gﬁ?g lng\i}ﬁ)ﬁclﬂé’é’&t %nlgrtﬁé %@EM&@ se'ﬁ%eﬁ%gfﬂ&g €

represent ed by ng Structdral Formula 8 or napht hyl

sul fide N § refd I he
St uct oFDEg SRR, byl sbdtheBiprdadfeg BpMR Fo R SR
structurg IS Pt%%f erably 3% by nore or |l ess and nore preferably 1% by

nol e or P%%"g
[0028]

[Chemical Formula 3]

Structural Formula 4
0-......
o ng_ Structural Formula §
15
=\ 0
_Q_é..___ Structural Formula 6
20 . S— Structural Formula 7

and their total content in the PAS resin (A) is 30% by mole or less. In particular, in the

10

present invention, it is preferable that the structures expressed by Structural Formulas 4
‘1o 7 be 10% by mole or less, in view of the heat resistance and the mechanical strength

25 ofthe PAS resin (A). When the structures represented by Structural Formulas 4 to 7

11



[0030] [Chemical Fornula 4] 10 S Structural Fornmula 8 S [0031] 15
The PAS resin (A) can be, for exanple, produced by the follow ng

met hods (1) to (3): (1) a nethod of reacting sodiumsulfide and

p- di chl orobenzene in a sul fone- based sol vent such as sul folane or an
am de- bars éntlusled ingthe PAS cdsing(#) Nberbanidinigpyade sherehd ey beanylphetahddmacet ani de,
20 (2) a nmethod of polynerizing p-dichlorobenzene in the presence of
sul fur copdlymeoandmblock dopolytoer. (3) a net hod of sel f-condensation of

p- chl orobenzene. - [0032] Anong them the nmethod (1) of reacting sodium
sul fide and poodorhl orobenzene 25 in an am de-based sol vent such as
N- et hyl pyrrol i done or dinethylacetam de or a 12 sul fone-based sol vent

such as sul f ghap&s késiol(a8 bRk Advea iifunétinil Gfuctie fptetdtited Hydst ri al
productivity and the facilitation of the reaction control. Here, in

the gret ifidwink)Strubtutal FEmutOSTBES fpRihyVsufiRibba® heweRs (HiRaBb bf g€ may be

used, or alternatively sodium hydrosulfide'is reacted with sodi um

hvd ) : . ) ‘ ; Cde i

oo o pEiS1eE i EOME St (ind o] £36E bbbt biBEr O €5 |1 an
[fid o - di i d i h ti

Syst o SRS ROty Bicl SR LRPRAEREICIB A Bl drs € O

when reacti n%)(ﬁBPi um sul fide

(Chemical Formula 4]
10 s
Structural Formula 8
S__

[0031]

15 The PAS resin (A) can be, for example, produced by the following methods (1)
~ o (3):

(1) a method of reacting sodium sulfide and p-dichlorobenzene in a sulfone-
based solvent such as sulfolane or an amide-based solvent such as N-methylpyrrolidone
or dimethylacetamide, |

20 (2) a method of polymerizing p-dichlorobenzene in the presence of sulfur and
sodium carbonate,

(3) a method of self-condensation of p-chlorobenzene.
[0032]
Among them, the method (1) of reacting sodium sulfide and p-dichlorobenzene

25  in an amide-based solvent such as N-methylpyrrolidone or dimethylacetamide or a

12



wi t h p-dichl orobenzene, it is preferable to add alkali netal salts of
carboxylic acid or sulfonic acid, or alkali hydroxide in order to
adj ust the polynerization degree. 10 [0033] In the PAS resin (A, a

| i near pol yaryl ene sulfide resin having a substantially |inear

st r uct usefans-basedfselvensisachi as sulficlanetis prefesaitieaini view ofsxcellegt indestrial he nol ded
article and the dispersing ability of the aromatic polyamde (B) are
excel | eptodactivitylaed the dicilitettonsif arecreactiof conte]. ndfletedn thetmethoet (1) either
significantly inproved. In detail, a non-Newtonian index is 15

pr ef er albbnimercially hvalable sodidmaalfidentag bp usddesrademativebyotlivlnt o 1. 0.
[ 0034] Here, the non-Newtonian index is a val ue obtained by

cal cul ahy@gsdfidd i9pRacted with 8odi@ Ggdrokidebehydrdlen oiilfide Bh€RtcdMthSt r ess vs.
a shearing rate in a range of 100 to 1000 (see"') which are obtained

by the IEHeHMOMBRIde #SdntEnidd-bRDsVnborta MifehRbREd Ylveht, WhRBEea 20
| ength of 40 mm under the condition of a tenperature of 300C by

filling s&&i&n@ﬁﬁd?,"atﬁ% gubFs)éA@z?ﬂ Igm@g E’tﬁch@fs%d@a‘?#’ifﬁtr@{ctiox&ﬂg%gl to The

mnelt flowrate o s preferably 1 to 0 g/10mn
o, TPREATASIAD, Pl TR Ry it SORBRTIBNL 1Y
0. 03250 07 ¢ HrebEZele, ARy ad kARl LB R AR G
 profer aSTRy S b g neidgm b i Bl pO BRI R st
gquantity of ab@,@ihed pol yaryl ene sul fide resin having a multibranched

strdlture re nted by Structural Fornula 8 into the linear

ol yaryl ene sulfide resin, fromthe . . .
potyary In the PAS resin (A), a linear polyarylene sulfide resin having a substantially

linear structure is preferable in that the mechanical strength of the molded article and
the dispersing ability of the aromatic polyamide (B) are excellent and the heat resistance
of the molded article is significantly improved. In detail, a non-Nevvtonian index is
15  preferably from 1.3 to 0.9 and more preferably from 1.2 to 1.0.
[0034] |
Here, the non-Newtonian index is a value obtained by calculating a slope of the
rlogaﬁthmic plot of a shearing stress vs. a shearing rate in a range of 100 to 1000 (sec™)
which are obtained by the measurement using dice having a diameter of 1 mm and a
20  length of 40 mm under the condition of a temperature of 300°C by filling the PAS resin
(A) into a Capillary Rheometer.
[0035]
The melt flow rate of the PAS resin (A) is preferably 1 to 3,000 g/10min and
~ more preferably 10 to 1,500 g/10min, in view of compatibility with the aromatic

25 polyamide (B). In addition, the melt flow rate is a value measured under 316°C/5000g

13



vi ewpoi nt of i nproving mol dabi | i ty by controlling the occurrence of
burring. Inthis case, it is preferable that the non-New oni an i ndex
is 1.3 t0o 0.9 in the mxed state and the nelt flowrate is 10 to 1500
g/l Ormin. 10 [0037] Here, the linear polyarylene sulfide resin

descri bbad frifice: 4 dlarneserofidddB2630.0020nchee x adgngeh ofd). 38 t1hbe01i inches)di ng

addi ng p-di hal ogenbenzene into a m xture of alkali netal sulfide or

al kal i  netditionp eccordirg td ASTM R4238-8t al car boxyl ate such as sodium
acetate trihydrate and organic am de, and then reacting the m xture.
15 [0038] Thg0038p resin (A) is preferably treated with acid and then
cleaned with water after the production of the PAS resin (A), from
the vi ewpoi ntis ¢RPASTRIPYANH i eRiableahat MRSV SoSICe alj\steEhltblEmting 1€
quantity of residual netal ion and reducing the residual quantity of
| ove g0l el AantiffiRi biahtIRY pilyafiflend 5RRY RERHEGHS a iudiBridtBed iRy | zat i on.
20 [ 0039] Asq&atnh?”gci d V\:hipCh can be used thergi n, acetic acid,

hydr ochlogd ' | 2Gitd theRB RS hierRGlifide Sdsinl & car boni c
acid or k%?éég‘ﬁﬂ’d%“éfiﬁk{lg%%‘?“é?er agl ec ?‘r oﬁia% cpo{f‘ntetﬁ:"ﬁz:llf t&hgher esi dual
metal i s ol G . g'ﬂ‘“ bierifl cqg’[ag ing the
PAS res?%w?@.p&,&%ﬁ%ﬂ@r@%d&fg&tﬁ #’ g%%:%bd’gggéjﬁc% rocgh Ilagrl ¢ aci |§ 25
prefera he aci a n Jnclude .a met hod
bt 1 e S iy re R e B R R NEGEARH LT 095 BRRRAES "o

this tLﬁjm@?fﬁ%fﬁﬁsﬁ%i{dls%gig}’l%tn{ir?n or heati ng treatnent may ber

perfor
10 [0037]

’Herc, the linear polyarylene sulfide resin described above is obtained by, for
example, a method including adding p-dihalogenbenzene into a mixturé of alkali metal
sulfide or alkali metal persulfide, alkali metal carboxylate such as sodium acetate
trihydrate and organic amide, and then reacting the mixture.

15 [0038]

The PAS resin (A) is preferably treated with acid and then cleaned with water
after the production of the PAS resin (A), from the viewpoints of improving moisture
resistance by reducing the quantity of residual metal ion and reducing the residual
quantity of low-molecular impurities which are byproducts from the polymerization.

20 {0039]

As the acid which can be used therein, acetic acid, hydrochloric acid, sulfuric
acid, phosphoric acid, silicate, carbonic acid or propylic acid is preferable from the
point that the residual metal jon quantity can be efficiently reduced without
decomposing the PAS resin (A). Among them, acetic acid or hydrochloric acidis =

25  preferable.



Here, the detailed acid treatnment nmethod may include a nmethod of
heating an acid aqueous solution of pH 4 at 80 to 90C, imersing the
- PAS resin (A) in the solution, and agitating the solution for 20 to
40 mn, in the case where acetic acid is wused. 10 [0042] The PAS
resin (A whi®B4G]s treated with acid in this manner is subsequently
cleaned with water or warmwater several tinmes in order to physically
renove resi dubhe acaktredtraemt sathod may indhelewanathod of asimatsinglthesPAS resin
distilled water or deionized water is preferable. 15 [0043] The PAS
resi n (Apauhdid br acid dqueaisadlutibn. h Axahid tiine, 3meéesany) agitaiop orhkatingr a
granule, in detail, a granule such as pellet or a slurry after

pol ymer itzeatmheddmay bOpdfbkmbixt , the aromatic pol yam de (B) used in the
present invention has terephthalic 20 acid am de in.a nol ecul ar
strugture as goqpssential structural unit. In the present invention,
since the aromatic polyam de (B) has terephthalic acid am de as the

~essential  stpuelé laétai}eaiaeid R4t ABthod'R8Y iRk 8 hRtiHed ofRchiiiBERani cal

b

strength may be applied to the heat-resistant resin conposition due

to the rdgg ag{xé’ﬂ?xk SO GH V%fﬁ)g:ir'{ittss'é{tﬁ 9040 %ﬁérsing e BN Sresih gzi?) fhgkePht hal i c

acid am ructure e essential structur unit 15 of the

oo RGO IG HEHIF Y Ip g or LSy EAERL A, Y e

used.

10 [0042]

The PAS resin (A) which is treated with acid in this manner is subsequently |
cleaned with water or warm water several times in order to physically remove residual
acid or salt. As the water used at this time, distilled water or deionized water is
preferable.

15 [0043]

The PAS resin (A) which is treated with acid is preferably a powder ora
granule, in detail, a granule such as pellet or a slurry after polymerization.

[0044]

Next, the aromatic polyamide (B) used in the present invention has terephthalic

20  acid amide in-a molecular structure as an essential structural unit. In the present
invention, since the aromatic polyamide (B) has terephthalic acid amide as the essential
structural unit, excellent heat resistance and mechanical strength may be applied to the
heét-resistant resin composition due to the rigid molecular structure. |

- [0045] |

25 Here, the terephthalic acid amide structure which is the essential structural unit

15



5HO00 11 -NRNC\ f G Structural Fornula a In Structural
Formula a, R represents an al kyl ene group having 2 to 12 carbon

atonms. The terephthalic acid am de structure is formed by reacting
terephthalic acid or 10 terephthalate dihalide with aliphatic diam ne
havi ng 2f the afbgnatia pblyamiie (RrmayFnclupt ths swicturh eeprdsensedby the dllowiimge havi ng
2 to 12 carbon atons used here may include linear aliphatic

al kyl enS8duetntahBorsmlala. as et hyl enedi am ne, propanedi am ne,

1, 4- but anedi am ne, 1, 6- hexanedi am ne, 1, 7-heptanedi am ne,

1, 8-oct anedi 40048¢, 1, 9- nonanedi am ne, 1, 10- decanedi am ne,

1, 11-undecanedi antine, and 1, 12-dodecanedi am ne; branched aliphatic 15
al kyl enedi am@gerfiidllFopsuld-sput yl - 1, 2- et hanedi ani ne,

1, 1- di et hyl -1, 4- but anedi am ne, 1-ethyl -1, 4- but anedi am ne,

1,2-¢i methyl -1, 4- but anedi ami ne, 1, 3-di nmet hyI 1, 4- butanedi am ne,

di rrethyl 1, 4- bQt anedi anmithe, 2, 3-di net hyl - 1, 4- but anedi ani ne, 2-

_ d |
-1, 5-pe taﬂe L2 mat h?%%ﬁéﬂrrgtﬁﬁ"ﬁygd%ahmegghedi ani ne,

|rret—h_ ;6N HEXN
i met hyl - 1 6- hexanedr am ne 2,2 20 dinethyl -1, 6- hexanedi am ne,

-trinmet hyI 1, 6- hexanedi am ne, 2,4,4-tinethyl-1,6- hexanedi am ne,

i f - PRI A AR

ny ioss. S g a{mﬂ@fthvrm i fansg by e errah B Rid o
th 4-d - 25
: reesiBiidine &aﬁ?hm s A SR b
i

met hyl - 1,8 16 oct anedi am ne, 2,2-dittiethy-1,8-octanedi am ne,
i mof ﬂwllnhasc dlaminehavingiZiie 12 garhon ﬁpm»tlwmﬂrf gy dagludsdinedtni ne, and
hyl - 1, 9- nonanedi am ne; and cycl oal i phatic dian ne such as

h eﬁhﬂ@dp alylencdiaming guchyas bilsredianine mropanediamipe dsbheanediamizs,

i, ol

gl—‘
""D.-bQ.Q.‘<

PR

QCUWANFWNONNWN
Jwar3
O""D.Q.CBD."’Q.

<
2h

1,6-hexanediamine, 1,7-heptanediamine, 1,8-octanediamine, 1,9-nonanediamine, 1,10-
decanediamine, 1,11-undecanediamine, and 1,12-dodecanediamine; branched aliphatic
15 alkylenediamine such as 1-butyl-1 2-ethanediamine, 1,]-dimethyl-1,4-butanediamine,
1-ethyl-1,4-butanediamine, 1,2-dimethyl-1,4-butanediamine, 1,3-dimethyl-1,4-
butanediamine, 1,4-dimethyl-1,4-butanediamine, 2,3-dimethyl-1,4-butanediamine, 2-
methyl-1,5-pentanediamine, 3-methyl-1,5-pentanediamine, 2,5-dimethyl-1,6-
hexanediamine, 2,4-dimethyl-1,6-hexanediamine, 3,3-dimethyl-1,6-hexanediamine, 2,2-
20 dimethyl-l,6-hexanédiamine, 2,2 4-trimethyl-1,6-hexanediamine, 2,4,4-trimethyl-1,6-
hexanedjamine, 2,4-diethyl-1,6-hcxanediamine, 2,2-dimethyl-1,7-heptanediamine, 2,3-
dimethyl-1,7-heptanediamine, 2,4-dimethyl-1,7-heptanediamine, 2,5-dimethyl-1,7-
heptanediamine, 2-methyl-1,8-octanediamine, 3-methyl-1,8-octane(iiaxnine, 4-methyl-
| 1,8-octanediamine, 1,3-dimethyl-1,8-octanediamine, 1,4-dimethyl-1,8-octanediamine,

26 2,4-dimethyl-1,8-octanediamine, 3,4-dimethyl-1,8-octanediamine, 4,5-dimethyl-1,8-

16



nor bomanedi et hyl am ne, and tricycl odecanedi net hyl am ne. 5 [0047]
Anmong them the linear aliphatic al kyl enediam ne having 4 to 8 carbon
atons and the branched-chain aliphatic al kyl enedi am ne having 5 to 10
carbon atons are preferable in view of the noisture resistance and

t he neclatanchdmine, 29nditethyf OR-6@hnedibinii 8, 3atimethyl LS -potayesivintiee, 4F)
preferably has an isophthalic acid am de structure represented by the

fol | ow rdiméhyleic8-vetadedfaaring) hed Hmefb§DH.9nondreliamireaindrayclonliphati4 HH HH O
0 11 15 -NR NCC - Structural Fornula b 14 wherein Ris equal to R

of St r ucliaiind such aatycibhexankdiefink vaetbyltyil ohekanediamine RgpHofshedianmigy i bi l ity
with the PAS resin (A) by lowering a nelting point of the aromatic

pol yani gertoRkne@RAchRBMHe, Hiriafimiiedipeiyhrisie (B) preferably has an

acid am de structure represented by the followi ng Structural Fornula
¢ ingsadditionghgythe terephthalic acid amde structure, [0051] 25
[Chemi cal Formula 7] 17 0 0 H 11 11 '

Among them, the linear aliphatic alkylenediamine having 4 to 8 carbon atoms
and the branched-chain aliphatic alkylenediamine having 5 to 10 carbon atoms are -
preferable in view of the moisture resistance and the mechanical strength.

[0048] |

10 The aromatic polyamide (B) preferably has an isophthalic acid amide structure
represented by the following Structural Formula b:
| [0049]
[Chemical Formula 6]-

' 0 0
H H (l l
15— -R— 'C—O—C— Structural Formula b

wherein R is equal to R of Structural Formula a,
from the point of improving the compz;tibility with the PAS resin (A) by lowering a
melting point of the aromatic polyamide (B).

20 [0050]

The aromatic polyamide (B) preferably has an acid amide structure represented
by the following Structural Formula ¢ in addition to the terephthalic acid amide
structure, |

[0051]

25 [Chemical Formula 7]

17



-NRNCR2-C Structural Formula ¢ 5 wherein Ris equal to R of
Structural Formula wand R2 represents an aromatic hydrocarbon group
ot her than terephthal ate or isophthalate, or an aliphatic

hydr ocar obon group having 4 to 10 carbon atons. [0052] 10 Here, the
acid amde structure represented by Structural Formula c is forned by
reacting aromatic dicarboxylic acid other than terepbthalic acid or
“isophtbalic acid, or aliphatic dicarboxylic acid having 4 to 10
carbon atons; acid ester; acid anhydride; or acid halide thereof,
with aliphatic diampe having 2 to 12 carbon atons. Exanples of the
aromati c dicarboxyli¥ acidither than terephthalic acid or isophthalic

acid used 1o el ReAcGUde di saidh@ofulaei ds such as pbthalic
aci d, napht hal enedi carboxylTc acid, 9-oxofl uorenedicarboxylic acid,

ant hrgacenedi car boxylic acid, anthraqui nonedi carboxylic acid,
bi phenyl enedi car boxylic acid, terphenyldicarboxylic acid,

t hemylifRG ﬁ‘gyﬁxl ' W ' ' id. [0053
ggaBe(;Prpl esé%$q€% a |Rpﬁrast%ﬁ%&cﬁlg§l?’gg§§ IC ac?‘gée%a\r/a?ng ﬁl?oa(lzb caE bon ]
h . : : : i : : | oni id
G ot hy drosBY g b B Erc B LR Kbnit R afMhafE, 7700 21

2- met hyl.adi pi id, frimeth di pi id, pineli id,

2. 2 i rORREPR RO ReioEg SRR oBici i ¢ aci o avel i ¢ aci d.
sebaci c acid, g suberic acid; and cycloaliphatic dicarboxylic acid
such as 1, 3- CEP@E pent anedi car boxylic 25 acid and

1, 4- cycl ohexanedi car hoxy|ic acid. 18 [ 0054 Speci fic exappl es, of the
aci di%st er of HgRedAass a%*deamwy repeess%ﬁﬁ%%tﬁ&welﬁd&ﬁmﬂac is formed by

reacting aromatic d;icarboxylic acid other than terephthalic acid or isophthalic acid, or
aliphatic dicarboxylic acid having 4 to 10 carbon atoms; acid ester; acid anhydride; or
acid halide thereof, with aliphatic diamine having 2 to 12 carbon atoms. Examples of
the aromatic dicarboxylic acid other than terephthalic acid or isophthalic acid used

15  herein may include dicarboxylic acids such as phthalic acid, naphthalenedicarboxylic
acid, 9-0xoﬂuorenedicarbokylic acid, anthracenedicarboxylic acid,
anthraquinonedicarboxylic acid, biphenylenedicarboxylic acid, terphenyldicarboxylic
acid, quaterphenyldicarboxylic acid, and azobenzenedicarboxylic acid.

[0053] |

20 Examples of the aliphatic dicarboxylic acid having 4 to 10 carbon atoms may
include aliphatic dicarboxylic acids such as malonic acid, dimethylmalonic acid,
succinic acid, glutar acid, adipic acid, 2-Ihethyladipic acid, trimethyladipic acid, pimelic
acid, 2,24d;imet}1ylglutar acid, 3,3-diethylsuccinic acid, azelaic acid, sebacic acid, and
suberic acid; and cycloaliphatic dicarboxylic acid such as 1,3-cyclopentanedicarboxylic

25  acid and 1,4-cyclohexanedicarboxylic acid.

18



terephthalic acid or isophthalic acid, or the aliphatic dicarboxylic
acid having 4 to 10 carbon atons may include a naethyl ester body, an
et hyl ester body, and a t-butylester 5 body, and specific exanpl es of
a hal ogen atom constituting acid halide of the above nentioned
aromatic di cqoasjylic acid or the above-nentioned aliphatic

di carboxylic acid nay be a bromne atomor a chlorine atom [0055]

The aromatic S)etifio sxdtplésB teasid e ohirbmhticdiaebatyidndeothenhasent ed by
10 Structural Fornula a as an essential structure as descri bed above,

but t he 1GeRHuRIME adifl or fs RELI 6f tRCAPhAT dRrboxyhd\&idhammi4 © 1ol yam de
(B) is preferably 65%'by nole or nore to the total nunber of noles of

(B) is preferably o5 o . of ol
Fr om ¢ e toat el oy B T Sl P WO oo OBV D ()
from the por nt' of "€ he 1 mpr “resistanc the
s as P50 SRSt FRIHIE ot el SR Sl Bl R R ™ ot

nunmber t £ ol - g} J .d fed
Gur mg. B R Ry RCh B gr i g liont AR Yl S |

pol yam de. ,(B) ,i s preferably: |.vami de (bl) conposed of a terephthalic
aci d amaalg(ﬂé%yrhﬁ@tbg?rngg ngé’@%&%ﬁ@tomzo Structural Forrmula a of 65 to
95% by nol e a@g n acid am de structure represented by Structural
Formul a ¢ of Yo 5% by nol e; or pol yam de (b2) conposed of a
terephthalic gcid anjde, structure represented b Structural Fornula a
of 65 to 75% W@{cpawaﬁ“éﬁéﬁﬁlt?fﬁp Haaﬁiﬂa@esrfwaiepwgy repr esent ed
by Structural Forrmula b of 25 to 10% ba/ mol e and an acid am de

st r 8t urSerugigrat Eprmadpesnasean epsental steatre a3 deseribed iehove, but theproptsntisfo, by nol e,

in termof bal ancing heat 19 resistance and noi sture resistance.
terephthalic acid amide in the aromatic polyamide (B) is preferably 65% by mole or

more to the total number of moles of dicarboxylic acid residue constituting the aromatic
polyamide (B) from the point of the improvement of heat resistance. Here, the
dicarboxylic acid residue is the structure due to dicarboxylic acid used as a raw material
15  of the aromatic polyamide (B) and the total number of moles thereof is equal to that of
dicarboxylic acid fed during producing the aromatic polyamide (B).
[0056]
The aromatic polyamide (B) is preferably:
- polyamide (b1) composed of a terephthalic acid amide structure represented by
20  Structural Formula a of 65 to 95% by mole and an acid amide structure represented by
Structural Formula ¢ of 35 to 5% by mole; or
polyamide (b2) composed of a terephthalic acid amide structure represented by
Structural Formula a of 65 to 75% by mole, an isophthalic acid amide structure
‘represented by Structural Formula b of 25 10 10% by mole and an acid amide structure

25  represented by Structural Formula ¢ of 10 to 15% by mole, in term of balancing heat
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[ 0057] The aromatic polyam de (B) preferably has a nelting point of
290 to 330C and Tg of 90 to 140C fromthe point of the dispersion of
the PAS resin (A). 5 [0058] The aromatic polyam de (B) used in the
present invention can, for exanple, be produced by the follow ng

met hodsregisiangecand yoistyre yespstaneit er f aci al  pol yneri zati on net hod whi ch

I ncl udes dissolving an acid halide as a dicarboxylic acid conponent
cont ai ni ng t ¢0®ght hal i ¢ acid and di ami ne 10 conponent i ncl udi ng

al i phatic diam ne having 2 to 12 carbon atons into two sol vents,

r espect i vel y Thehaiontatia pelymoikie (Bprefetablychana nielting poind bfi290; to 330 Gt dndn

m xi ng and agitating the two solutions in the presence of a

quart er Taoy9Guwnid0tCifromahd paiit of theakispension ofitie PAISkadin (A). SO as to perform
a pol ycondensation reaction; (2) A solution polynerization nethod

whi c includggosgpacting a acid halide as a 15 dicarboxylic acid
conponent containing terephthalic acid wwth a di am ne conponent

i ncl udi ng al iTpb afdudatié pelyhdiRle (Bise@iniht Predoht MAERPA ot BFexbiipldNbe0r gani ¢
solvent in the presencé of an al kali tonmpound receptive to the acid -

such as kﬂﬁ&h%&ﬁ%@ﬁqﬁﬁé%@m@ﬂ&ﬁgﬁl t pol ynerization nethod which

;includgs'reac. e-excha g’ reaction using a diesterification
product 25 & ARERIAL AR RS SR IR B P el L
the pactallBd R RRponliy PHebmRmal {BhBhe brPaBRES ) andt&Mee o opnt hal 1 <
of ] 3ctoeenenaclifng st inod Bevined o hspesonshpmsgifiiee sfedn,
o et AR B SRS B0 S e R il

the two solutions in the presence of a quartemary ammonium salt of a catalyst and alkali,

so as to perform a polycondensation reaction;
(2) A solution polymerization method which includes reacting a acid halide as a
15  dicarboxylic acid component containing terephthalic aci‘d.with a diamine component
including aliphatic diamine having 2 to-12 carbon atoms in an organic solvent in the
presence of an alkali compound receptive to the acid such as tertiary amine; and
(3) A melt polymerization method which includes reacting amide-exchanging
reaction using a diesterification product as a dicarboxylic acid component containing
20 terephthalic acid and aromatic diamine as raw rhaterials in a melted state. -
[0059]
The heat-resistant resin composition of the present invention includes the PAS
resin (A) and the aromatic polyamide (B) having 1:erephthalic acid amide as an essential
stractural unit at a former/latter ratio of 70/30 to 95/5 by mass, as described above. In

25  the present invention, when an epoxy-based silane coupling agent (C) is further
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I ncl uded, the dispersion of the aromatic polyanmde (B) is
significantly inproved and, when good norphol ogy is forned, heat

resi stance and flane retardancy are further inproved. [0060] 5 Here,
t he epoxy-based silane coupling agent (C) is a silane conpound havi ng
a st ruixcinded,ithe disfiecsioncof thepoopatict poljamides(B) crrignifidandy omppoyedand, at | east
two al koxy groups to a Si atom and the epoxy structure-containing
group nmehen geddunierpkoledyyis fodmey,dehtytbsistgrce wnd flandretpdanyyyre fiathexy| al Kyl
group. The al kyl group included in these structures is preferably a
|'i near ghpwledgr oup having 1 to 4 carbon aton(s) and the al koxy group
10 may include a nmethoxy group and an et hoxy group. Exanples of the
epoxy- based @()do?me coupling agent (C) include

y-gl yci doxypropyltrinet hoxysil ane, (3 (3, 4-

epoxycycl ohe
y-gl % doxyp?géﬁ%/ﬁ%b**}g%g&se%lpgw& cnt gj) 1%aséﬂe © cor?;roggcrllgav(gxll e'z The

ool YAl k9 ﬂ%%éﬁ%?%%b?@% os$99¢ﬂﬁﬁlﬂgﬁﬁ°%§%‘?§up%V| HPE8% carbon
1 ‘

Z‘lﬁ)gx”;d? ady fﬁﬁ%ﬁeas’?x”?%w@&eﬁ@ ik b faiﬁl@ﬁ?éfwdgwﬁkﬁ

O b R ST e Bt P RERNR 1 ane 1

preferabl e at the dispersion of the aro t|c amde (B) is
signifi é“d?ﬁ?thV #Yri’g%nﬁ%’ea&kyl FuB of n&bt%%aﬂl?ﬂ”eq‘i% %@4‘%’9’ PR he
epoxy-based silane coupling agent (C) is referably 0.01 to 5 parts
by ss TN dncksea msthoxy gzanp\and an eth @X)zgrmptﬁo mgéﬂwmxy-ha@sipect to
100 parts by mass of the total quantity of the PASresin (A) and the
ar omat i eilanp cbupding dgent €)). mc[l@@erzglycxmypmpylhunqihw@&m; fr@ht i on, when a
hydrotal cites conpound (0) is further included
epoxycyclohexyl)ethyltrimethoxysilane, y-glycidoxypropyltriethoxysilane and epoxy-

based silicone oii. The epoxy-based silicone oil may include a compound having a
polyalkyleneoxy group composed of an alkoxy group having 2 to 6 carbon atoms as a

15  repeated unit in two units to six units. In the epoxy-based silane coupling agent (C), in
particular, a glycidoxyalkylirialkoxysilane compound such as y-
glycidoxypropyltrimethoxysilane or y-glycidoxypropyltriethoxysilane is preferable in
that the dispersion of the aromatic polyamide (B) is significantly improved.

[0061]

20 The blending quantity of the epoxy-based silane coupling agent (C) is
preferably 0.01 to 5 parts by mass And more preferably 0.1 to 2 parts by mass with
respect to 100 parts by mass of the total quantity of the PAS resin (A) and the aromatic
polyamide (B).

[0062]

25 In the present invention, when a hydrotalcites compound (D) is further included
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21 in the conponents, the heat deconposition of a polynmer conponent at
the tine of nmelting and kneading the PAS resin (A) and the aromatic
pol yam de (B) or at the time of the heat treatment of the nol ded
article in the reflow furnace i s suppressed. Thus, the nechani cal

st r engt in thecboipomerits, alnchenedeasmipositionaf e pblymiehexmpongt avehd timedft he 5
appearance of the nolded article after the heat treatnment is further

i mpr ov edlclﬁn? QRbRleading tHePAISTRslh (A Y04 tiecismatitcholsinidesB) ohgtited timdras
hydroxi de of a bivalent nmetal ion and a trivalent netal ion as a

| am nat ijth_éhﬁ&@dméﬁtro‘fﬂieqﬁ@déﬂﬂﬁ'ti@é‘initﬂ@feﬂaﬁif@m‘a‘&@ﬂ&?&sx’&@Vm, a
structure including an anion between | ayers of the [am nated crystal

Struc".”fh%mel:ﬂan?({alﬁrehh%fa?%ﬂﬁt e rhis fareﬁi‘tﬁ&mnﬁﬁ)v?% dfie bi val ent

metal ion constitutl e bydr ot es conpou may i ncl ude

Myzt + | tea, - 1+ o+, | es of the
trival Z%’eaﬁe ‘%Wtfl"hégﬂ‘ra}g?d Alylrllél? ﬁ%egﬂ%maei‘aﬁ%g?i%ﬁ%’(ﬁ; }“,ﬂ?‘%g‘%ﬁé%?gd 3t

Exanpl es of i{@fégni on OH7, F, d-, Bz, NO3-, C032-, S042 Fe(CN)63-,
CH3CO", a 9 denum acid ion, a polynolybdenum acid ion, a vanadic

acid ion, and,a,l l yvanadi c I dJj.on. 064].. A t he I n
particul ar, %f’ pgcﬁ‘gtg&técgmpguq%@ Héedthﬁf%p%?{’ﬂ%dﬁloggﬂﬂﬁﬂtdn%%- i's
preferaple in the anion in that the i on exchange capacity with_an acid
conponelf® a&ﬁé“’!‘(ﬁf@h@e‘ﬁg@?ﬁ @,FWIM%@@W%@F ﬁ“‘f mggaxgg coppAd and
t he gas, generation 20 preventi n%geffect Is excellent. In nore detail,
for exahiiinga gruswraiscinding apariembatwerndgyers of dhe lamynsigd caystad stacrus i s
preferable, M'1l xAl x( 2(CB), nf20 Equation 1 wherein, M+

r epl@sepnt sfirch maienthereofi  Fuampled ofthashivalent ekt iamrnonstigutinggheonsi sting  of

My, Ca and Zn, and x and m are val ues satisfyi ng 0<23§<0'25 and 29<rn<2.
hydrotalcites compound (D) may include Mg®", Mn®", Fe?, Co™, Ni**, Cu**, and Zn**,

and examples of the trivalent metal ion may include A1** Fe**, Cr*", Co™, and In™".
Examples of the anion OH', F', CI', Br', NO3, COs%, SO4£', Fc(CN)‘g.3 , CH:COO0, a
molybdenum acid ion, a polymolybdenum acid ion, a vanadic acid ion, and a
15 polyvanﬁdic acid ion.
[0064]
Among them, in particular, A s preferable in the trivalent metal ion and
CO»? is preferable in the anion in that the jon exchange capacity with an acid
component due to the polyarylene sulfide resin (A) is excellent and the gas generation
20 preventing effect is excellent. In more detail, for example, a compound represented by
the following equation is preferable,
| ML xAlx(OH)2(CO3)xnmi,0 Equation 1
wherein, M>" represents the bivalent metal ion selected from a group consisting
of Mg, Ca and Zn, and x and m are values satisfying 0<x<0.5 and 0<m<2.

26 [0065)
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25 [0065] 22 Exanpl es of the conmpound satisfying Equation 1 may

i nclude My0. 7A1033(0OH)2 (CB 5 0,54H2 0, MP4.5 Al2 (011)1 3 CO03.3.5H2
0, M4.3 Ah (OH)12. 6 C03.3.5H2 0, 5 My4, 2A12(CH)| 2.4C03, Zn6 Ai2
(OH)I1 6 COB.4H2 0, Cab Al2 (OH)16 C03 -4H2 0, and the like, in

addi tion to Examples ef thhgumpound satisfyingdisuationt maly imglude
My2t 6A12( OH) 16( C03)4H2O. Anpbng them in particular, in the present

i nvention, aMdy-Al;08Be@NYeio0MELOe 10 conpound represented by
Equation 2 in view of gas generation prevention is preferable, Mt +

1 - x AX (0Mp,2 AKXOH), x€02-306H,1% 0 Equation 2 wherein, x and mare
val ues satisfying 0<x<0.5 and O~ns2. [0066] The bl ending quantity of

t he hydr ot al aid,esal OmRYNREd,NA.5H500.1 to 1.0 % by 15 mass in the
heat-resi stant resin conposition and is preferably 0.01 to 5 parts by

masss and no Py &l Y,db,l to 2 parts by mass with respect to 100
parts by nassméf{t%gﬁ@g%'gl %f the PAS resin (A) and the aromatic

pol yam de (B ' of providing superior gas generation
PredpRORgE Do

prevention e 0’The heat-resistant resin conposition of

e Bresent CUEROR CREHET bR o5l (4, and e erometic
SALEH CNTROREMEIE SR RIE N S T o AT
material (B o o i e ailhe i the present invention, a Mg-Al-based hydrotalcite
10  compound represented by Equation 2 in view of gas generation prevention is preferable,
Mgty _x Al (OH), (COs)x/2mH, 0 Equation 2
wherein, x and m are values satisfying 0<¥<0.5 and 0<m=<2.
[0066]
The blending quantity of the hydrotalcites compound (D) is 0.1 to 1.0 % by
16 massin rthe heat-resistant resin composition and is preferably 0.01 to 5 parts by mass
and moré preferably 0.1 to 2 parts by mass with respect to 100 parts by mass of the total
| of the PAS resin (A) and the aromatic polyamide (B), from the point of providing
superior gas generation prevention effect. V
[0067]
20 The heat-resistant resin composition of the present invention includes the PAS
resin (A) and the aromatic polyamide (B) having terephthalic acid amide as the essential
structural unit. It is preferable that the epoxy-based silane coupling agent (C) be
further blended, more preferably, a fiber reinforcing material (E-1) or an inorganic filler

(E-2) be further blended in view of the mechanical strength of the molded article.

25  [0068]
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(E-2) be further blended in view of the nmechanical strength of the

nol ded article. 25 [0068] 23 Exanples of the fiber reinforcing
material (E-1) may include an inorganic fiber = material such as, glass
fi ber, PAN-based or pitch-based carbon fiber, silica.fiber,

si |i ca/ al uni Baarhiplbeof thefiber osinfardingreateridd GE-dhmay include af inorgapicfiber con
nitride fiber, boron fiber, alumniumborate fiber, potassium

t i t anat maetiiatch @anglasyeibat, PANBsedwripiich-bised tarboredivdr,aiifca fibet, eel |

al um num titanium copper and brass; and an organic fiber materi al
such assiligzhi¥hia fib&esircohddthed, borbx mmdleeﬁbe@fsﬂicbﬁniuwmﬂ b6robifibegr ( E- 2)

may include silicate such as nica, talc, wollastonite, sericite,

kaol i N, oiGhhum B6ftedilel, BotahR BlaRite ABbUAHAMAEIR beFRate AR bhRIRY 10
pyr ophyl 'ite; carbonate such as cal ci um carbonate, magnesi um carbonate

or dpl ogLy) ,ealumiidx'nf{i’t%ﬁuﬁyg&mb &rSanfl Bldsd; WA b ﬁfx@ﬁﬂém'i’&éﬂa‘ﬂmcﬁ‘ékfate met al
oxi de such’ as al um na, 8ne3| um oxi de, §| zirconla, titania or
i ron ox] '-dﬁ)A ss beads; cerami c beads; boron nitride; silicon

car bi de; cadl ci um phosphate. As the fiber reinforcing materi al
(E-1) and th 'gfrganic filler (E-2), one of or two or nore of the
material s maidg used 15 [0070] The bl endi ng quantity of the fiber

rei nforcing teri al he i nor gani.c Ll ler (E-2) ed in the
present invehtfBRey & %“%%ﬁ&il 51} a&%ﬁdepgéch??s §ﬁ?§&nd nor e
pr ef er abl a ran 20 to 120 parts by namss, respect to the
100 parweﬁwmtﬁéw% kel o oot am%qsgps e S (A) and the
aromati c pol yam de ( The 20 fiber reinforcing material (E-1) or the

i nod§anpPFoph llt@rCa{bEﬂ’-"E’ Syphyps pcigmspthonate) magnesium girbenate ardelemiteht by a
surface-treating agent such as a silane coupli ng agent or a titanium
coupl i ngnlfatpestieh asrrakeiumsifatel or bagiirg sulfates metal pxideraucbas ‘
heat -resi stant resin-
magnesium oxide, silica, zirconia, titania or iron oxide; glass beads; ceramic beads;
boron nitride; silicon carbide; and calcium phosphate. As the fiber reinforcing material
(E-1) and the inorganic filler (E-2), one of or two or more of the materials may be used.
15 [0070]
The blending quantity of the fiber reinforcing material (E-1) or the inorganic
- filer (E-2) used in the present invention is in a range of 1 to 200 parts by weight and
more preferably in a range of 20 to 120 parts by mass, with respect to the 100 parts by
mass of the total quantity of the PAS resin (A) and the aromatic polyamide (B). The
20 - fiber reinforcing material (E-1) or the inorganic filler (E-2) may be subjected to a
surface treatment by a surface-treating agent such as a silane coupling agent or a
titanium coupling agent in a range in which the performance of the heat-resistant resin-
molded article does not deteriorate.

[0071]

25 In addition, an antioxidizing agent, a processing-heat stabilizer, a plasticizing
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nol ded article does not deteriorate. [0071] 25 In addition, an
antioxi di zi ng agent, a processing-heat stabilizer, a plasticizing 24
agent, a nold rel ease agent, a coloring agent, a |ubricant agent, a
weat hering resistant stabilizer, a foam ng agent, a corrosion

i nhi bi t agentzamold release agept, laeoloing agsny adehtisanttagent dweathesing rasistant ant
resin conposition of the present invention w thout |owering the effect
of the ptabilizen a foamdny dgemt, a Sorfcdid Ahilitonend a gk maydbepuitebht aldedtp be
suitably blended into the heat-resistant resin conposition of the
present thehearicsiomntaresio cothpugition of the predept investichhwitloat lewesitg the effddne

resin conponents which can be used herein include a honopol yner or
copol ynesf itefpré@enti®ian®. such as ethyl ene, butylene, pentene,

but adi ene, isoprene, chloroprene, styrene, 10 a.-nethyl styrene, vinyl
acet gte, vinylpopd)l oride, acrylic acid ester, nmethacrylic acid ester
and (netha)acrylic nitrile; a honopolyner, a random copol ynmer, a bl ock

copol ymer or BbRbIRHbY i Shb BER-resiRinY RIMET
pol yest er of %%F%ﬂ%%?’g%%t&m; Sﬁgﬁal t e/ pol yeﬁ%’yl engest ereg&ﬁi{nhal ate,

e B UG e (LS, e
L R
ol utiePoOTREER A FRRE PIYeE PFUFTH Domtizie R, PASSPIRD A%, ( ho
SO BB A e SH S, A RO oSl 2

tunbler or a nschel mxer, putting the conponents i.nto twi n screw
and (metESacrylic nitrile; a homogolymer, g rangom copolymer, a glock copol%mer ora

o

graft copolymer such as polyurethane, polyester, polyester of polybutylene
terephthalate/polyethylene terephthalate, polyacetal, polycarbonate, polysulfone,
polyaxyisulfone, polyethersulfone, polyphenylene ether, polyetherketone,

15 polyctheretherkeione, polyimide, polyamideimide, silicon resin, epoxy resin, phenoxy
resin, liquid crystal polymer, and polyarylether.

[0073]
- The production method of the heat-resistant resin composition includes a
méthod_ including uniformly mixing the PAS resin (A), the aromatic polyamide (B)

20  having the terephtalate as the essential structural unit and, if necessary, other blended
components by a tumbler or a Henschel mixer, putting the components into a twin screw
extruder, and melting and kneading the components under the condition that a ratio of
an ejection quantity (kg/hr) of the resin component to the screw rotation rate (rpm)
(ejection quanﬁty/sgrew rotation rate) is 0.02 to 0.2 (kg/hr/rpm). When the heat-

25  resistant resin composition is produced under this condition, the average diameter of the
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extruder, and nelting and kneadi ng the conponents under the condition
that a ratio of an ejection quantity (kg/hr) of the resin conponent
to the screwrotation rate (rpn) (ejection quantity/screw rotation
rate) is 0.02 to 0.2 (kg/hr/rpm. Wen the heat 25 resistant resin
conposi tarammatic polyamifieBywhich éymicto-dispersad by thePAStrasin GAV)as aptriimayret er  of
the” 25 aromatic polyam de (B) which is mcro-dispersed by the PAS
resi n (A admstaditor(. ktonjaypmbe adj usted to 0.1 to 1.0m [0074] 1In
detail, one exanple of the production nmethod is a nethod of putting
the 5 conpon@o’4 into the twin screw extruder and nelting and

kneadi ng t he conponents under the condition of a setting tenperature
of 330C and anidesillode@iRApIabEhe u@cﬁﬁ(ﬁaethoﬁtisihieﬁ]oaioﬂﬁnﬁﬁ{&eej ection
gquantity of the resin corrponentpfvg in arange of 5to 50 kg/hr at a
r ot atyl O ohBbieniiintd Bt twiicrdveRAlEd 4ol hﬁg]ﬁng_tah@ kftdain ¥ coftiiidritd Y 1S
preferably”in a range of 20 to 35 kg/hr "in view of dispersion.

Accor di thd ' [ ° Y ' §hty
(Kat nr) ekt ooliFoh bEMcbing efferkille B 390°C el ol Hileiblralife BTG

B e L T TR

W NnN*SCrew ex

ﬁ{ﬁ?feeé?%if&aﬁ%?%f?@i g 3y ﬁ*e%z}m?%g %%@&%éﬁ%ﬁ%‘ﬁflé%obl ?égaZSf
| ' 1S . 15.10075
companoriad s I helf SRurotuisnSrnal Aweaghe; P, Y Ao Ofor ol

(E-1) be pyt fromthe si feeder of the tw n-screw extruder into the
e rWioreiCetonauanay (Kol of e crei ormegRen: Heins ModH FtiioR g 6Pyt or | al
(E-1) is inproved, In the _position of the side feeder, a_ratio of a
di st ancdeiestipmaupitgsarew srsationaafe) s prefashly 8.8 g0 14 Gie/olomly dmiesi de

feeder to the total length of the screw of the tw n-screw extruder is
pr ef er aBprgue of the twin screw extruder, it is preferable that a maximum torque be in a range

of 20 to 100 (A) and more preferable in a range of 25 to 80 (A) because the dispersion
of the aromatic polyamide (B) is improved.
15 [0075]

Among the blended components, it is preferable that the fiber reinforcing
material (E-1) be put from the side feeder of the twin-screw extruder into the cxﬁ'uder,
because the dispersion of the fiber reinforcing material (E-1) is improved. In the
positioxi of the side feeder, a ratio of a distance from the extruder resin insertion portion

20 to the side feeder to the total length of the screw of the twin-screw extruder is preferably
0.1 to 0.6 and more preferably 0.2 to 0.4.

[0076]

The kneaded heat-resistant resin composition is obtained as a pellet and,
subsequently, is transferred to a molding machine so as to be melted and molded,

25  thereby obtaining a desired molded article.
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0.1 to 0.6 and nore preferably 0.2 to 0.4. [0076] The kneaded

heat -resi stant resin conposition is obtained as a pellet and,

subsequently, is transferred to a nolding machine so as to be nelted

and nol ded, 25 thereby obtaining a desired nolded article. 26 [0077]

The met hod of(00@ti ng and nol di ng the conposition includes, for

exanpl e, injection nolding, extruding nolding, and conpression

mol di ng. Anorithe nietod of elting ahé miolding the tehipogition inpheles fartsxempls, t he

nmol ding for the surface nount electronic 5 conponent. [0078] The

obt ai neghjeonbol el diig, ext@linghélling Naid do@pretdien Melding! €Anphg tient, @i N

conposition containing the polyarylene sulfide resin (A) and the

ar omat i GnjgsbioN sbldAR; 1 Blefétablé Abthe hRIdRR oh Bk isGrfae intbuadlélfroas t he

essential structural "unit at a forner/latter ratio of 70/30 to 10

95/ 55by cBRashea?d i n which, when a broken-out section of a nolded

article conposed of the beat-resistant resin conposition is etched

with an or gar[b@ﬂ%ol vent and subsequently observed on a scanning

el ectron mcroscope (2,500 tinmes), an average di aneter of hol es

formed by th t ¢hi | Sp:lal: A . . can be
PIHE obtalddd mdi e Ghie ‘gtfﬂé}[‘;ggluﬁé’sr{ﬂéegeg%{e%sﬁani x%%njf OmPiBiioh

used as a sol'dere no cause resistance" 1 s
eyl k0 8 o SRR L .
B o N
N B B s S VA B S PR

sol dered to the substrate w thout causing nelting or
the heat-resistant resin composition is etched with an organic solvent and subsequently

observed on a scanning electron microscope (2,500 times), an average diameter of holes
7 formed by the etching process is in a range of 0.1 to 1.0 pm, can be used as a soldered
molded article because heat resistance is excellent and elasticity modulus of a high—

15  temperature range is high. In particular, as described above, in the use of the surface
mount electronic component, the surface temperature of the substrate in the heating
furnace (reflow furnace) becomes a high temperature of 280°C or more. Thus,
although meltiné or deformation is caused in the conventional PAS resin, the above-
mentioned molded article can be soldered to the substrate without causing melting or

20 deformation. The surface temperature of the substrate is the temperature of the surface
of the substrate measured actually in the soldering process of the surface mounting.

The specific example of the substrate includes a printed wiring board or circuit board in
the SMT method.
[0079]

25 The heating method using the heating furnace (reflow furnace) in the surface
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20 deformation. The surface tenperature of the substrate is the
tenperature of the surface of the substrate neasured actually in the
sol dering process of the surface nounting. The specific exanple of the
substrate includes a printed wiring board or circuit board in the SMr
met hod. njodAfABdthodinclides (heathemy! cmiihabnmsiting of heedingand heptihg n hoard
(reflow furnace) in the surface 27 nmount nethod includes (1) a

t her mal ofi @heitaesistant belt wWhidh afovésamdi liegies () shapor phgsessohiefingl(VRS) a

heat -resi stant belt which noves on a heater, (2) a vapor phase

sol der i agtHoWREhsingMRtehitbad ficltet ng tHeaingy it apgepativh of flestinetbatdddiquidre of
aggregation of fluorine-based liquid having a boiling point of about
220C, (fﬁiviﬂ%méiﬁﬁg PoiftQOTWBGH: ROOPC, (39 & HB1-aif Eiddeitioh BitralBhdiRHo®! Passi ng
the board through™ a place where hot air is forcedly circulated, (4) an

i nfrgredhdiav oTB&sQiﬂg énsefboa%%ﬂoﬁga 4 ﬂﬁcméh&fairqmr&mhcﬁge?, é?fant he

upper and | ower si of the board by infrared ray, a a net hod

?Boggi _n%_llu %%ﬁ‘hﬁﬁ%@ﬁ@@%@%ﬁ@%&ﬁ%sxgﬁgf’tgéegéﬂe?grgaﬁg%@ggg i 59-
COMBOS Ltk RS B 4 KB D G5B RSSO RS ©

conponent nechani cal parts, vehicle parts, architecture, sanitary,
sports &H‘ﬁ%ﬁ?@?@fﬂhﬁ?ﬁ?ﬁ:handi se and can be more particularly used as

t he surface 5 el ectroni c conponent as described above, due to
excel l ent fl et ardancy, heat 15 resistance, and rigidity. [0081]
The surface npunt el ectroni c component of the present, jnvention, which

i nclfdes t he Yhsmepldedarticlegamposed: af theheatrresiglantsesimeompositian 66 osi t i on

and a netal term nal ) . . ) ‘
present invention can be used in various fields such as precision parts, various types of

electric/electronic components, mechanical parts, vehicle parts, architecture, sanitary,
sports and general merchandise and can be more particularly used as the surface mount |
electronic component as described above, due to excellent flame retardancy, heat |

15 resistance, and rigidity.

[0081]

The surface mount electronic component of the present invention, which
inéludes the molded article of the heat-resistant resin composition and a metal terminal
as essential components, is fixed on the printed wiring board or circuit board by the

20  surface mount method. In order to fix this electronic component on the board by the
surface mount method, the metal terminal of the electronic component is loaded on the
surface of the substrate so as to be connected to a conduction portion of the board via a
soldering ball, and then the board is heated in the reflow furnace by the above-described
heating method, and the electronic component is soldered to the board.

25 - [0082]
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as essential conponents, is fixed on the printed wiring board or
circuit board by the 20 surface nount nethod. In order to fix this

el ectroni c conponent on the board by the surface nmount nethod, the
metal term nal of the electronic conponent is |oaded on the surface
of the subst Esampleonfabe susfagromenn plsetrandc eompenens mey dndlusls agopnactoh of t he
board via a soldering ball, and then the board is heated in the

r ef | ow 4 switchcesengors dmesistor) agelale 8 capabidat, a $ocketj ajgckyefime doldand coihe

el ectroni c conponent is soldered to the board. 25 (0082] 28 Exanpl es
of the babbinaa Bouwsingrf ae @ of a0, and tiedikefor the yurfave motat methohnect or, a
switch, a sensor, a resistor, a relay, a capacitor, a socket, a jack,
a fuse hol de[poga) coil bobbin, a housing of an IC or an LED, and the
| i ke, for the surface nount method. [0083] 5 The heat-resistant

resi f1- mol ded T8¢ hdaGkeRisRBi RiiGkb1MA drilGe HAIHORY (BE prdBh R nitkhodldfe Present

I nvention realizes high flane retardancy corresponding to V-0 in UL

flame &@gféélﬁ‘ﬂﬁf@mgo%)%alﬁ&m fiand et 2dbntH DR MrdB1S VIGRUIMIRAL €S | nc.

(UL) standard No w t hout adding a flane retarder such as

o cal | SR Rabase SARORAen A RGN I LB B
o 11 PGP RS il RS EREF hRFKARL Sl

ol e ol S oL poLyam de resin, and otner blended
by 5 6mb| i ng
EXAMPLES
[0084]
Hereinafter, the present invention will be described in more detail with
reference to Examples.
15 Examples 1 to 9 and Comparative Examples 1 to 5

The polyarylene sulfide resin, the aromatic polyamide resin, and other blended

materials (except for glass fiber chopped strand) were uniformly mixed by tumbling
- according to the blending ratio described in Tables 1 and 2.  Thereafter, the blended
material was put into a twin-screw extruder “TEM-35B” (manufactured by Toshiba
20  Machine Co., Ltd.) from a vent and a pellet was obtained by melting and kneading the

blended material under a resin component cjccﬁon quantity of 25 kg/hr, a screw rotation
rate of 250 rpm, a ratio of the resin component ejection quantity (kg/hr) and the rotation
rate (rpm) (ejection quantity/screw rotation rate) of 0.1 (kg/hr/rpm), a maximum torque
of 65 (A) and a setting resin temperature of 330°C, while supplying the glass fiber

25  chopped strands having a fiber diameter of 10 um and a length of 3 mm from the side
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according to the blending ratio described in Tables | and 2.
Thereafter, the blended material was put into a tw n-screw extruder
"TEM 35B" (manufactured by Toshi ba 20 Machine Co., Ltd.) froma vent
and a pellet was qbtai ned by nelting and kneading.th bl ended

Tt eri afeed @Rta of & distaneedis s AFSIRjnaripRpPrHRRiR the g;d%ﬂ%e% todge el o
screw rotation rate of 250 rpm a ratio of the resin conponent

ej ect i olengthahthesrewiigd.B8)wittnairatip of 4Gpagisiby masy with respesiio Glpage by on
quantity/screw rotation rate) of 0.1 (lcg/hr/rpm, a maxinmum torque

of 65 (mpssafthesabgetmentipnedblendedamatesiabt ure of 330C, while supplying the
gl ass fiber 25 chopped strands having a fiber dianmeter of 10 mand a

| engt h of 3 rBubsequentlyitbe filldwing29alhisteexpdrimantst were pérfamed ssingithe fr om
the resin insertion portion to the side feeder to the total |ength of
the scrpsllet.s 0.28) with a ratio of 40 parts by nmass with respect to 60
parts by nmass of the above-nentioned bl ended material. Subsequently,
the fol | ow ngooggpl uati on experinents were perfornmed using the 5

pell et. [0085] FEtchi ng Process and Measurenent of Average Di aneter]

The pellet OfE{chigg PRZESR aﬁ@mﬁﬁﬁéﬁ&@oﬂﬁx%rd&wgﬂetéﬁi ng an injection
nol di ng machine and a test piece having a wdth of 12 nm a | ength of

62.5 d LK BESR : m#gaxﬁ ,;sliﬂkeagg Tl : | ed
-40C gTr?dagn @%Hélfélfrrpac?retsé%to Oésitlper o_r%l‘gﬁil n acc%];ggle{%cdéﬁé\nmgﬁoAng\/f °
E 256, _RHAREDNIAER SleBdhaily o Wikl 615D ofth SiEngal Bsa PRAKER Aifoiiget i on of

t he tes prece was ner se | uoroac I C acCl .
conh 50 B FeLSBRAE S48 Rh A3 AL i Bk fgson oo o
br oken- i . b, it | br oken:
TR G SR ) e T O

broken-out section of the test piece was immersed in trifluoroacetic acid under the

condition of a temperature of 20°C and was treated by ultrasonics, and a micro-particle
of aromatic polyamide, which exists on the broken-out section, was removed.

15  Subsequently, the broken-out section was washed with acetone and then dried for 30
minutes.

Two areas of the broken-out section of the molded article which had been
subjected to the etching process were photographed using a scanning electron
microscope (2,500 times), the micrographs were enlarged to an A3 size, and, in the

20  enlarged micrographs, the diameters of all holes observed in a range of 2600 um” were
measured using a graphic digitizcr “KD4600” manufactured by GRAPHTEC
Corporation and the average of the two areas was calculated.

The result is shown in Tables 1 and 2.

The scanning electron micrograph of Example 8 is shown in FIG. 2, the

256  scanning electron micrograph of Example 9 is shown in FIG 3, and the scanning
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Two areas of the broken-out section of the nolded article which had
been subjected to the etching process were photographed using a
scanning electron mcroscope (2,500 tines), the mcrographs were
enlarged to an A3 size, and, in the 20 enl arged m crographs, the

di anet etlsctooh naiciograph of CotpaativedExample 2 iaslaypvroth FXGH n2 were  neasur ed
using a graphic digitizer "KD4600" manufactured by GRAPHTEC

Cor por ati on 40086] he average of the two areas was cal cul ated. The
result is shown in Tables 1 and 2. The scanning el ectron m crograph of
Exanpl e 8 i s [Elepwil Stength@nd BlexiliraleBredoelsmation after SbRlefiigReflower ogr aph  of
Exanple 9 is shown in FIG 3, and the scanning 30 electron m crograph
of Conpgegingye Exanple 2 is shown in FIG 4. [0086] [Flexural Strength
and Fl exural Break el ongation after Soldering Reflow Heating] 5 The

pel | gt of th%&gélie?ofﬂgl?é%ﬂ dokrPOsiEre whPnEIREY Listhddh iRfctidd B6lingn ol di ng
machi ne and a téest piece having a wwdth of 10 mm a length of 50 nun

d i ke : . i . |

a1 2 HLBAAESD S hbnT PN,  BUSSESOA b Bl |
i i 1 1 t hi 1 1

ﬁ%lﬁe@ﬁﬁg\‘“{s @‘v’v&ﬁ’% %@f@%@%@%ﬁ%&%%@%ﬁffﬁﬁ% ed ray
re ow VI ce r LIC - <2. DBANQUT actune | eerin
oo O™ ety b AT rend b B Aina TRt OGBS pehlre i@ Wi ERONGC o L M9

f .180C f 100 d the h i
P e it F?SP?%E{‘QGS?S&B%&S? 168 et fing oass OSBRSS,
L6 o e Tl s kiee POt Lol AL TEA PATD! DReintstRs Los por o

for 100_seconds, 15 at the range of 220C or nore for 90 seconds, at
t he rangtd)of INGF heatingsprdition, agre-heating process was performed at 180°C for 100

seconds and the heating process was maintained until the surface of the base reached
280°C. That is, a temperature profile (temperature curve) was set in the reflow device
and the heating process was maintained at the range of 200°C or more for 100 seconds,
16  at the range of 220°C or more for 90 seconds, at the range of 240°C or more for 80
seconds and at the range of 260°C or more for 60 seconds.
[0087]
[Blistering Resistance Test A]
The pellet of the resin composition was molded using an injection molding
20  machioe and a box type connector having a vertical length of 70 mm, a horizontal
length of 10 mm, a height of 8 mm and a thickness of 0.8 mm was obtained.
Subsequently, this box connector was loaded on the printed board and was heated under
the same reflow condition as the above-mentioned test “ Flexural Strength and Flexural
Break elongation after Soldering Reflow Heating. The appearance thereof was

25  evaluated on the basis of the following two steps by observing the box connector after
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seconds and at the range of 260C or nore for 60 seconds. [0087]
[Blistering Resistance Test A] The pellet of the resin conposition was
nol ded using an injection nolding 20 machine and a box type connector
having a vertical length of 70 nm a horizontal length of 10 nm a
hei ght leptige birthenaked eyhai ckness of 0.8 nm was obtained. Subsequently,
this box connector was | oaded on the printed board and was heated
under the sAmdppeafanovwanedchanged. o B: Blistendraneltingwes abserded. est

Fl exural Strength and Fl exural Break el ongation after Soldering
Ref | ow Heat i [Bjistefing Rasigtaeme dostB]t her eof was 25 eval uated on the basis
of the follow ng two steps by observing the box connector after 31

beati ng by t iike pletst the/Rsin AomPesitionvad3 ol dedusingtan éljeutig eholding Bl | ster or
mel ting was observed. [Blistering Resistance Test B] The pellet of

the g eSiRchGRHAA 8 hbk Gipe WEtmetBY KiRThgaSiefiitaFlendtRb£50 M) a BBYiZnBg S machi ne
and a box type connector having a vertical length of 50 nm a

nor | 2Ok of 1)k BEgHQ Wi Bnd'f]160Koc o B ST Bl Ckness of 0.8

nm was obt ai ned. "SubSequently, this box connector was subjected to

| st ng SReqiRRECRE FOR SRRy bt (AR RN B S B, 0 o
of i ho PhPRAGRRIR SRR e AR MR E AR B iy © P! ©
or ol (0 S SRe G T spionaf PE bR e Beeb sl Ron s, " ho
bas ios Okf)asg oy hfe%g'llo\@%gt tiwcoasltepts %? E)bserving the box connector after heating by the
naked eye.

A: Appearance was not changed. B: Blist;r or melting was observed.

[0088] ’

[Burning Tést]: Performed on the besis of a UL-04 vertical fest.

15
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15 32 (0089) Table 1 Exanples 1 2 3456 7 8 9 Blending PPSI 41.3
50.2 - - - Conposition (parts by weight) PPS2 - - 84.6 41.7 50.6
53.6 41.0 49.7 49.2 PA6T 17.7 8.8 14.9 17.8 8.9 5.9 17.5 8.8 8.8 H
drotalcite - - - - - - - - 0.5 Eox ysilane - - 0.5 0.5 0.50.50.5
0.5 0.5008p 1 0.5 0.5 - - - 0.50.50.5 ADD2 0.50.5- - - - 0.5
0.5 0.5 G- 40 40 - 40.0 40.0 40.0 40.0 40.0 40.0 Flexural Before 260
260 180 290 290 295 290 290 290 Tablkedngth Refl ow Ma) Heating After 260

260 18D 290 290 295 290 2P0 290 Reflow Heghmples Fl exural Beforg¢ 2.3
2.4 5012.32.42.4232@¢F ,BTeagk [RefTPWs 6 7 8 9
Blending PPS1 413 (502 - - - - - - -
Composition
(parts by
weight)
PPS2 - - 184.6(41.7[50.6|53.641.049.7]49.2
PA6T 177 88 | 149|178 | 89 | 59 |175]| 88 | 8.8
Hydrotalcite | - - - - - - - - 105
Epoxysilane | - - 105]/05|05[05/05]051]0)5
ADD-1 05]105] - - - - 05105105
ADD-2 05 105]| - - - - | 05]051]0.S5
GF 40 | 40 - 140.0 [40.0)40.0|40.0 {40.0140.0
Flexural Before 260 | 260 | 180 | 290 |{ 290 | 295 | 290 | 290 | 290
Strength Reflow .
(MPa) Heating
After 260 | 260 | 180 | 290 | 290 | 295 | 290 | 290 | 290
Reflow
Heating
Flexural Before 23 |24 |50 |23 (24|24 (23|24 |24
Break Reflow
elongation | Heating
(MPa)
After 23 124 | 50 [ 23 |24 |24 (23|24 |24
Reflow
| Heating
Blistering Resistance Test| A | A - - - - - - -
A
Blistering Resistance Test| - - A|lA|A|A|A|A|A
B .
Flame Retardancy V-0 | V-0 { V-0 | V-0 | V-0 | V-0 { V-0 | V-0 | V-0
Absorption Ratio (%) 0.06 | 0.0510.02]0.06[0.05!0.0410.06 | 0.05 | 0.05

Average Diameter [pm] 07105 |05|04|02]02]04]02]02
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el ongation Heating (MPa) After 2.3 2.4 50 2.3 2.4 2.4 2.3 2.4 2.4
Refl ow Heating Blistering Resistance Test AA- - - - - ABlistering
Resi stance Test - - AAAAAAA B Flane Retardant VO V-0 V-0 V-0
V-0 V-0 VOV O V-0 Absorption Ratio (% 0.06 0.05 0.02 0.06 0.05
0.04 0.06 0.[08°00. 05 Average Diameter 0.7 0.5 0.5 0.4 0.2 0.2 0.4 0.2
0.2 33 [0090] Table 2 Conparative Exanples 1 2 3 4 5 Bl ending PPS1

29.5 35.4 23.6 gi. - Conpositi PH8Ble2 - - 23.4 on (parts PABT 29.5
23.6 3pb,4 35.1 Dby nmass) Hydrotfalcite - - Conﬁaﬁiﬁvéh‘keﬁkﬁﬂes‘ - - 0.5
ADD-1 D.5 0.5 0.? 0. 5.-, ADD 2ﬂ9. SP-$ G 30595 G 40 §040540.0
40.0 FW%ﬁc RETTOW—Z0 19051 20U 129U %Y _ -
Compositi | PPS2 - - - 35.1 234
on (parts | PA6T 29.5 | 23.6 354 23.4 35.1
by mass) | Hydrotalcite - - - - -
Epoxysilane - - - 0.5 0.5
ADD-1 0.5 | 0.5 0.5 0.5 0.5
ADD-2 05 | 05 0.5 0.5 0.5
GF 40 | 40 40 40.0 40.0
Flexural Before Reflow 260 | 260 260 290 290
Swength | Heating ' ,
(MPa) After Reflow Heating | 260 | 260 260 290 290
Flexural Before Reflow 19 | 1.9 1.9 1.9 1.9
Break Heating ,
clongation | After Reflow Heating | 1.9 | 1.9 1.9 1.9 1.9
(MPa)
Blistering Resistance Test A A A A - -
Blistering Resistance Test B - - - B B
Flame Retardancy V-2 | V2 HB V-2 HB
Absorption Ratio (%) : 131 1.0 1.5 1.0 15
Average Diameter [um] 1.6 | 1.2 | Observation 1.2 | Observation
impossible impossible




Strength Heating (MPa) After Reflow Heating 260 260 260 290 290

Fl exural Before Reflow 1.9 1.9 1.9 1.9 1.9 Break Heating el ongation
After Reflow Heating 1.9 1.9 1.9 1.9 1.9 M Blistering Resistance
Test AAAA- - Blistering Resistance Test 13 - - - B B Flane

Ret ardancy VI0®94 2 HB V-2 BB Absorption Ratio (1/0) 1.3 1.0 1.5 1.0

1.5 Average Dianeter [pn] 1.6 1.2 Qbservation 1.2 QObservation

i npossi bl e i fhoblendedaesiBand @0gials of Tabled bamtb2iareas followsnadd nat eri al s of
Tables 1 and 2 are as follows and "Qbservation inpossible” of Table 2
i ndi cat ‘@3bsttvatiort ingpossikie’tinf Tabjed indioatelethalthes anomiatic pélpamide degstriot| e shape.
5 PPS1: Linear PSS "ASP LR-3G' (non-New oni an index of 1.2)

manuf acihewerpartisle Bapali ppon 1 nk and Chenical's, |ncorporated PPS2:

Pol yphenyl ene sul fide resin obtained by m xing linear PPS "LR-100G

(nong Newt oni gpsj:Mdsear PSS DSP LREIGH @ﬁweeﬂbxm B x U1 0X) B aniiRacired
Chem cal s, Incorporated and branched PSS "LT-10G'" (non-Newt oni an

i ndex ofy gdﬁ}ppgﬁﬁﬂgaﬁgrc%ﬁﬁaﬂspln@g?gﬁ{e@i ppon I nk and Chenicals,

| ncor porated w t ornmer/latter = 80/20(mass ratio) (viscosity:

m"‘;: u‘; Lo‘é"f r i‘?%ﬂ@oﬁ%ﬂé&;@cn@sﬂl‘ﬁtd@?esﬁx%td]&é&'dﬂﬁﬂ@j |fH3ad PP RR{ 0dhe
(non-Newtonian index of 1.1) manufactured by Dainippon Ink and Chemicals,
Incorporated and branched PSS “LT-10G” (non-Newtonian index of 1.5) manufactured

10 by Dainippon Ink and Chemicals, I:icorporated with a former/latter = 80/20(mass
ratio) (viscosity: melt flow rate of 50g/10 minutes and non-Newtonian index of the
mixturé of 1.2)

PAG6T: Aromatic polyamide (melting point of 310°C and Tg of 120°C)
obtained by reacting 65 to 70% by mole of terephthalate acid of “AMODEL A-1004"

15  manufactured by Solvay Adva.nced Polymers Corporation, isophthalic acid and

hexamethylenediamine as an essential monomer component

Epoxysilane: y-glycidoXypropyltrimethoxysila.ne‘

‘ADD-1: Hindered phenol-based antioxidizing agent “IRGANOX 1098”
manufactured by Chiba Specialty Chemicals Co., Ltd.

20 | ADD-2: Phosphor-based processing-heat stabilizer “IRGAFOS 168~
manufactured by Chiba Specialty Chemicals Co., Ltd.

GF: Glass fiber Chopped Strands (fiber diameter of 10 pm and length of 3 mm)
INDUSTRIAL APPLICABILITY
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PA6T: Aromatic polyam de (nelting point of 310C and Tg of 1200

obt ai ned by reacting 65 to 70% by nole of terephthal ate acid of
"AMODEL A-1004" 15 manufactured by Sol vay Advanced Pol yners

Cor poration, i nght hal i ¢ acid and hexanet hyl enedi ami ne as an essenti al
nmonomer conpt98 Epoxysi | ane: y-gl yci doxypropyl trinmet hoxysil ane

ADD- 1: Hi ndered phenol - based anti oxi di zi ng agent "I RGANOX 1098"

manuf act ur edAbgording bethSpresénd inventitine itiicpdssibledo pravids. a lrat-rpigiagt

Phosphor - based processi ng-heat stabilizer "I RGAFOS 168" manufactured
by Chi bmsitpemperition vdiicnhasaksellent heat tesistagde; dads astsshbwhagrducadpped St rands
(fiber dianeter of 10 mand length of 3 nm | NDUSTRI AL APPLI CABI LI TY
35 [ 009@¢chariesiatrendily siich ak Hexupilateinith eveneaifiet Baing %dssdd&tmgtsh Rflewt 0

provi de a heat-resistant resin conposition which has excellent heat
resist afigfice AFiRea@dat &N\ @iderhifIe@ipeAturd BGHARINS, Hnd Alsb BRGAT ex@slfAt as

flexural strength even after being passed through a reflow 5 furnace

and heafishd Rat@ecy @%%dul?ii&hn&tﬁ@@@f 188 HER-rSaRah %és&rb%mtp@ﬂﬂo@a%ath as an
excell ent flanme retardancy, a production nethod of the heat-resistant

resin cQERASH thdip) headde ' j o} Ghicle, and a

surfacg&rmuntrggeu?glgg‘?egm C eégﬁn&};%iﬁat@b[og@%%ﬁgﬁlgcgﬁgﬁgty, t he

heat - r esi staﬁoggﬁsi n conposition of the present invention 10 shows an
r

excel l ent he sistance in a high-tenperature range and, when the
beal ool St ol ekl SOMBGSIAATAS SR MG R ,
var gL 0, SRRSOl ke SLaRLTon 6 O AR S0 deri e
resistant resin composition is used in the surface mount electronic component, a
variation in mechanical strength and a variation in appearance of the electronic
component after a soldering process are very small despite being exposed to a high
temperature at the time of soldering to the base. Accordingly, the heat-resistant resin
15  composition is particularly used in a connector, a switch, a relay, a coil bobbin and a
capacitor which are provided at the time of the soldering to the printed board in the

SMT method.
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tenperature at the tinme of soldering to the base. Accordingly, the
heat -resi stant resin 15 conposition is particularly used in a
connector, a switch, a relay, a coil bobbin and a capacitor which are
provi ded at the time of the soldering to the printed board in the SMI
method. 36 CLAIMS 1. A heat-resCEAdMES resin conposition conprising:

a polyarylene sulfide resin (A); and 5 an aromati c pol yam de (B)

havi ng terephthalic acid am de as an essential structural unit,
wherein a ratio [(A)/(B)] of the polyarylene sulfide resin (A to the
aromati c  pollyAnegtarefifint resin/ébnidsition 8&rhpridyr: mass, the aromatic

polyam de (B) is particulately dispersed in the polyarylene sulfide

10 resin (A) agplyaryigdesubfide pdxth @0); &der age di aneter of particles of the
aromatic polyamde (B) is in arange of 0.1 to 1.0 m 2. The

heat sresi st an afdwitia QEM'(B)%AQ@%%HI% 4cid Ahidk B3 dn es¥iREI N, When
15 a broken-out sectl on of a nolded article conposed of the

heat - r egirgh@itunit€Si N conposition is etched with an organic sol vent
and subsequent|y’ observed on a scanning el ectron microscope (2,500 .

(B) 15 obta ﬁ“i‘%‘%@%ﬁ#‘ﬁ@ﬁ{ﬁﬂgf EBER5IAE ool B ) L lorle YT 0,
t he etcgblggmﬁr ?ﬁggggag s%g?n%[g#‘ng the average dianeter of the holes

as the rage e particles. 3. The heat-resistant
resin conposition ccordln aj.m further. conprisin
epoxy- b agg q elaéﬂ@ g @é artxalegtély dlsperse({ in ¢&é %yar;sflencgsu?f?de

10  resin (A) as a matrix, and

an average diameter of particles of the aromatic polyamide (B) is in a range of

0.110 1.0 pm.

2. The heat-resistant resin composition according to claim 1, wherein, when
15  abroken-out section of a molded article composed of the heat-resistant resin
composition is etched with an organic solvent and subsequently observed on a
scanning electron microscope (2,500 times), the average diameter of particles of the
aromatic polyamide (B) is obtained by calculating an average diameter of holes formed
by the etching process and considering the average diameter of the holes as the average

20  diameter of the particles.

3. The heat-resistant resin composition according to claim 1, further

comprising an epoxy-based silane coupling agent (C).

26 4, The heat-resistant resin composition according to claim 3, further
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25 4. The heat-resistant resin conposition according to claim 3,
further 37 conprising a hydrotal cites conpound (D). 5. The

heat -resistant resin conposition according to claim1, wherein the
aromati c polyam de (B) having terephthalic acid am de as the essenti al
st r uct usomiprisingta hy8rotaleijss cempowrdi(B).epht hal at e ami de structure
represented by following Structural Fornula a: 011 -NNR-NC " , C
Structural Formula a 10 wherein Ris an al kyl ene group having 2 to 12
carbon atons, wherein a content of the terephthalate am de structure
is 65% by mobe Dhie neat-Rsistaht rasin esmpesitidn@ceorting ad claid t virrdetst ruct ur al
unit constituting the aromatic polyamde (B). 15 6. The

heat - r eﬁbﬁhﬁﬂ”ﬁolf@ﬁiﬂ@(mqmg rbphithafi€ G618 dinide dsThedsedntinllstruedded] @hie t he
pol yaryl ene sulfide resin (A is a linear polyarylene sulfide resin.

7. The hedhisbOslefthRRhlateSniide ﬁﬂl@ﬁ?ﬁc?iﬂ@&tﬁ%%ﬂb\ﬂﬂgts%&hﬁ! Fornuld ur t her
conprising a fiber reinforcing material (E-1) or an inorganic filler

(E-2). 20 8. A nmethod of producing a heat-resistant resin conposition,
conprising the steps of inserting a polyarylene sulfide resin (A and
an aromatic pol yam de (B) having terephthalic acid anmide as an

essenti al structur unit ynto a tw n-screw extruder; and 25 nelting

and kneadl 61 pDI Ieune sul f and the aromatic 38
pol yani de rrdl ti onlsﬁﬁ%t{'mg#?rg}g‘f%a of an ejection quantity
(kg/hr) of a resin 7
10  wherein R is an alkylene group having 2 to 12 carbon atoms,
wherein a content of the terephthalate amijde structure is 65% by mole or more

with respect to a total acid amide structural unit constituting the aromatic polyamide

(B).

15 6. The heat-resistant resin composition according to claim 1, wherein the

polyarylene sulfide resin (A) is a linear polyarylene sulfide resin.

7. The heat-resistant resin composition according to claim 1, further

comprising a fiber reinforcing material (E-1) or an inorganic filler (E-2).

20
8. A method of producing a heat-resistant resin composition, comprising the
steps of:
inserting a polyarylene sulfide resin (A) and an aromatic polyamide (B) having
terephthalic acid amide as an essefxtial structural unit ihto a twin-screw extruder; and
25 melting and kneading the polyarylene sulfide resin (A) and the aromatic
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conponent to a screw rotation rate (rpn) (ejection quantity/screw
rotation rate) of 0.02 to 0.2 (kg/hr/rpm. 5 9. The nethod accordi ng
to claim8, wherein an epoxy-based silane coupling agent (O is

mel ted and kneaded together with the conponents (A) and (B). 10. The
net hod aelyemiderB) vnderthgicanditionghatraxatio af anciecsion uantiae( ATESIRD) i s
nel ted and kneaded together with the conponents (A to (C. 10 11. The
met hod somponghiig atsorew ratativiBraterpmp(ciectiomapeantity/actew mgtasion fate)rod 0.08xt r uder
is 20 to 100 (A). 12. The method according to claim8, wherein the
aromat i ¢o @2 kglwrgm).(B) 15 having terephthalic acid am de as the
essential structural unit conprises a terephthalate am de structure
represented by following Structural Formula a: 0 _ 0 -N-R-N-CC -
Structural Formula a 20 wherein Ris an al kyl ene group having 2 to 12

carbgn at ons,9, WTgE iefhod 26Rdi8E to Qhind &) WHeRieRNéHorYy BhRdaNAddobHlngCt Ur €
is 65% by nole or nore wth respect to a total acid am de structural

uni t  Corgdn [ H;ﬁlt&&‘&d"’l&féﬁ@ﬁit&%eﬁﬁk YRR ondpdRdnts ﬁ%%_)_aw @®Jhe nethod
according to claim8, wherein the polyaryl éne sulfide resin 39 (A) is
a linear polyarylene sulfide resin. 14. The nmet hod according to any

one of clains 8 to 13, further conprising the step of inserting a

fi ber rel nf orye) NgLIRLALk oot g &l 0L SR Galbhdd Blagbidlby MO

the_tvvin-screwe_x er from f'ée _ eat-resis t
resin-mpl dod ahh hGladef RTRESAINE 088 ieh&TATIARY, resin
10

11. The method according to claim 8, wherein a maximum torque of the

extruder is 20 to 100 (A).

12.  The method according to claim 8, wherein the aromatic polyamide (B)
15 having terephthalic acid amide as the essential structural unit comprises a terephthalate

amide structure represented by following Structural Formula a:

0]
—H -R —H —(Ill O(‘% — Structural Formula a

20  wherein R is an alkylene group having 2 to 12 carbon atoms,
wherein a content of the terephthalate amide structure is 65% by mole or more

with respect to 2 total acid amide structural unit constituting the aromatic polyamide

®B).

25 13. The method according to claim 8, wherein the polyarylene sulfide resin

39



conposition, wherein the heat-resistant resin conposition conprises: a
pol yaryl ene sulfide resin (A); and 10 an aromatic pol yam de (B) having
terepbthalic acid am de as an essential structural unit, wherein a
ratio [E}Q'/(B)] of the polyarylene sulfide resin (A to the aromatic
pol yani @B}lanprﬁwqeé“ééFﬁsﬁy nmass, and when a broken-out section
of a nolded article conposed of the heat-resistant 15 resin
conposition is etched with an organic sol vent and subsequently
observed on a scanning electron nicroscope (2,500 tines), an average
di amet er of Hél eThé method atoprdingve any ohé ofirlgims 8de 43,ifarther camprsing of 0.1
to 1.0 pm 16. A surface nount electronic conponent, conprising: 20 a
mol ded dretsteplof irpbriinh @ fibepdeinfersing tntatdrial €5 I yorcaripergadic HilerdE<)imd ng t o
any one of clainms 1 to 7; and a netal termnal. 40 .

6 the twin-screw extruder from a side feeder.

15. Aheat-resistant resin-molded article compﬁsing a heat-resistant resin
composition, wherein the heat-resistant resin composition comprises:
a polyarylene sulfide resin (A); and
10 an aromatic polyamide (B) having terephthalic acid amide as an essential
structural unit,
wherein a fatio [(A)/(B)] of the polyarylene sulfide resin (A) to the aromatic
polyamide (B) is 70/30 to 95/5 by mass, and
when a broken-out section of a2 molded article composed of the heat-resistant
15  resin composition is etched with an organic solvent and subsequently observed on a
scanmning electron microscope (2,500 times), an average diameter of holes formed by

the etching process is in a range of 0.1 to 1.0 pm.

16. A surface mount electronic component, comprising:
20 a molded article of the heat-resistant resin composition according to any one of
claims 1 to 7; and

a metal terminal.
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