DESCRI PTI ON HEAT- RESI STANT RESI N COVPCOSI TI ON, METHOD OF PRODUCI NG
THE SAME, HEAT- RESI STANT RESI N MOLDED ARTI CLE, AND SURFACE MOUNT
S5ELECTRONI C COVPONENT TECHNI CAL FI ELD [ 0001] The present invention
relates to a resin conmposition containing a polyarylene 10 sul fide
resin and an aromatic polyam de resin, a production nethod of the
resin conposition, a heat-resistant resin-nolded article, and a
surface nount el ectronic conponent. BACKGROUND ART [0002] 15Since a
pol yaryl ene sul fide resin, which is represented by a pol yphenyl ene
sul fide resin, has a high neltingppetiipriexcel | ent flame retardancy
and chem cal resistance, and good fluidity during nolding, the

pol yaryl ene sulfide resin is wdely used in various electronic
conponent s, nechani cal parts or autonobile parts as an engi neering

plastic for dmheRESETATRF RESS caMRPR3oN, METHORPES PRODUERG ?ﬁE

el ectric or electronic industry field, with mniaturization o

product s oRA\IBRYEIRRL ST RIS IGIIDED ARTRUNOIS) STRUNGOIGANT

resi n-based el ectronic conponent on a printed

so-cal Ised surface mount met hedod-henRidabhsiongRPrevi ated to an " SMr
met hod”). In a technol ogy of nmounting an el ectronic conponent on a

board by the SMI nethod, tin-lead eutectic solder (nelting point of
184C) had been generally used iﬁ ﬁggwggﬁg wever, recently,

| ead-free sol der obtained by ad 1 Ug? ypes of metal to tin as
a base material has been used in place of the conventional sol der,

due to environmﬁahgl contam nation. 5[ 0004] Si nce the
| ead-free sol de s a higher nelting point than that of the tin-I|ead

tecti | d f [, in-sil tecti | d h
o Tt porn: oS BB s e e PR e o
f h to be furth j d at the. tj. f \ ti
Thue. he sk bt 1mg 5 aratas P bERA TP S e O mEBAOA! LRI 0as b
connector, there has been a proble ahat the, el ectroni ¢ conpanent
Telts or GBPEPITEL A ReHHE HAK TR LIE Aele 1r BRArUPRYE sjectionc

Consequently, a high-heat-resistant resin material for a surface
mount eleé?gﬁﬂ?%ﬁconponent has been strongly desired. [0005]
Meanwhi l e, as a high-heat-resi§&%ﬂﬁﬁﬁé§ﬂﬁgﬂéﬂérial, aresin
conposi tion obtained

[0002]

15 Since a polyarylene sulfide resin, which is represented by a polyphenylene
sulifide resin, has a high melting point, excellent flame retardancy and chemical
resistance, and good fluidity during molding, the polyarylene sulfide resin is widely
used in 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



15 by nelting and kneadi ng pol yaryl ene sulfide with aromatic

pol yam de has been known (for exanple, see Patent Docunent 1 and

Pat ent Docunent 2). However, since the polyarylene sulfide and the
aromati c pol yam de generally show | ow conpatibility, it is difficult
to uniformy mx the polyarylene sulfide and the aromatic pol yan de.
Accordingly, a weak point of the aromatic polyam de of a | ow noisture
absorption 20characteristic significantly stands out, and results
blistering to occur easily on the el ectronic conponent passing

t hrough t hegecheait icogpdiehnACEbdA @by Mo SMIT Made], tinMedan@ric selilégmelting

el ectroni c conponent is passed through the reflow furnace, a

mechani cal popi; 0P e84°7) BatCheea gerdedr@iuisad inthe SROHoweterdRt@RlIyOeal-Bee doler
addition to the deterioration in dispersion of polyarylene sulfide

and ar Oﬁatdkﬁalﬂw”jtyyaﬁﬂﬁgwaﬁéﬁﬂﬁpd’s of AkdpRain MHeatasd Pitaie adbechocauge a
| ar ge quantlty of aromatic polyam de is used and thus the requirenent

of the elR&delo®MeGoRfenBb@E kblH&, BRIt efARARentaEconfiiStiogd.

Pat ent Docunent 1Japanese Unexam ned Patent Application Publication
No. HOZy 123159 {0004] Pat ent Docunent 2:Japanese Unexam ned Pat ent
Application Publication No. 5 HO5-5060 DI SCLOSURE OF | NVENTI ON [ 0006]

Accordingly, anspbi feleafrdeRB1dBI RS 8 MehbWEIRhE Phint Bad MabEaNd Gilead
heat -resi stant 10resin conposition which has excell ent heat

resi st anceutdesolde! fos SQWire, HRAHEE LuRBENRMeF Bls a%ﬁélﬁﬁ'@ﬁélnt%f@boﬁﬁ the
fl exural strength even being heat-treated under a tenperature

condi tion WaEHRAI A& RAGIEHaBE QUERy Akl Rt Elarﬂﬂ?tﬁ@mn&%e@-hﬁﬁe has an

excellent flanme retardancy; a nethod of producing the heat-resistant

resin comMpgsia@MmodRfs @ THENRER sHREMg e?ﬁe@iﬁlﬂa%'e@ec%@ﬁ@%&%ﬁ&nemlsﬁkﬁooﬂ
The present Inventor has conducted exten5| ve studl es to solve the

above- [Entd;aneAndeid?, %é‘rgﬁas E%:@Q a Jrobfert 1%%%& eIeEt H;Jéhél{t S of H’éi&%s

that, when a polyarylene sulfli ge resin omati ¢ pol yam de

(B) havi ng,tereahidebise o fESly AthAE) a%o%@quéﬁﬁgéa D S HL G s t

are blended with a predeterm ratio a omati c 20 pol yam de

(B) is m %&eﬁél%&%{] dhz!ﬂoﬁﬂig th%xM@ o Snt%%l%]fné g%tr&?g? BoskrB), the

mechani cal stren suc exura trengt eteriorate,
t he heat resi st 8 of the aromatic polyam de (B) is excellent and
flame ret ardanc?ﬁ)l s” excellent although a heating treatnent in a

heating furnaceyfralf.aw,f g %@Qt-rhs?stﬁ'ﬁ %gfdﬂﬁg? kin®om Bo:?uon obtained

hi gh-tenperature con |f|on e i1ss ace-nount ed

on a pyd nt %gﬁ@% thd I-qr{égcﬁng iagi?aryfeﬂé/ SREQY Wi %ﬁ%ﬁ?ﬂol&g}ﬁdp &S5 known

i nvention.
(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



The-~present invention relates to a heat-resistant resin conposition
containing a polyarylene sulfide resin (A) and an aromatic pol yam de
(B) having terephthalic acid 5am de as an essential structural unit
at a forner/latter ratio of 70/30 to 95/5 by nass, wherein the
aromatic polyamde (B) is particulately dispersed in the polyaryl ene
sulfide resin (A) as matrix and an average di aneter of the particles
of the aromatic polyamde (B) is in arange of 0.1 to 1.0 m [0009]
10The present invention further relates to a production nethod of a
heat - r esi sdlembnic ewietectizmpaskinod be sdtigBedret hod i ncluding inserting a
pol yaryl ene sulfide resin (A) and an aromatic pol yam de (B) having
terepht hal i ¢ acPaeraModemast [dapassclihdxanirkt PaehiXdlichtint Pubftaioa NoM n
screw extruder and nelting and kneadi ng the polyaryl ene sulfide resin
(A) and thé&mtzaraei c pol yam de (B) under the condition that a ratio
of an ejection quantity 15 (kg/hr) of a resin conponent to a screw
rotation rate (Pgedt Doein@eiti20Mnpaidsd ThdxihERH @dtehOl Bliction FabEatios Nd. 02
to 0.2 (kg/hr/rpm. [0010] The present invention further

rel ates t d@s-h@@t - resi stant resin-nolded article including a
heat-resi stant resin conposition containing a polyarylene sulfide
resin (A) 20 and an aromati c polyam de (B) having terephthalic acid
am de as an essential struc ' /latter ratio of
70/ 30 to 95/5 by mass, and ﬁgﬁtgggﬁg@]m ﬁg@\gi on of a nol ded
article conposed of the heat-resistant resin conposition is etched
with an organi crggpéjvent and subsequently observed on a scanning

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

formed by the eheliBHslp ACRFRt bfSthé Predenf ARERioRfis B phod@d Pheht-BesiBtant
[ 0011] The present invention further relates to a surface

mount g ech&n B&rﬁpc%ﬂ%%ﬁ&ﬂ ha{s @ﬁééﬂ@ﬁtﬁﬁaﬁeﬁéﬁ&ﬁ@ﬂio@i ﬁét%h@w Qfedilgy )
heat -resi stant resin conposition and a netal termnal as an essenti al

conponent . ;a0 dAd ktrMEAOGLH RINERIAI RERIESRA beind \‘llﬁﬁelﬁ%;c Lefad uhderlathigdossi bl e

to provide a heat-resistant resin composition has excelTent

heat resi staRGEnrAQREHBR Wheh Qﬁﬁégﬂe{s%%ﬁx%q%{? ﬁérﬂgg)g gc?é&%ﬁ DS RasSiich as

fl exural strength even after g passe ow furnace

and heat - tc%_x% }eﬁgﬂﬁﬂgﬁfar@ggﬁ 4 5EME 5(&10%1%'%94 l%éagfk%istatﬁ esiﬁ|c§ﬂpg§t§on?n

excel | ent anme retardancy, a nethod of “produci ng

heat-resi s %tsuffﬁéiﬂol&?gi@&?dntié fUthoﬁerﬁeat - resistant resin-nol ded
e

article, and a surface nount e troni ¢ conponent. [0013]
Accordingly, thﬁm@?]at-resi stant resin conposition of the present
i nvention shows excell ent heat resistance in a high-tenperature range

and, when the hegt ﬁfe?e?& i AMbr 18 Shitucted extensive studies to solve the above-

mentioned problems, and as a result, the inventor 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 with 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



15 eonposition is used in the surface nount electronic conponent, a
variation in nmechanical strength and a variation in appearance of the
el ectroni c conponent after a soldering process are very snmall despite
bei ng exposed to a high tenperature at the tinme of soldering to the
substrate. Accordingly, the heat-resistant resin conposition is
particularly useful in a connector, a swtch, a relay, a coil bobbin
and a capacitor which 20 are provided at the tine of soldering to the
printed board in the SMI net hod. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0014] FI Govehtdrsomplgtedpie gh@wi ingerdiohenperature profile in an infrared
heating furnace in a blister-resistant test B. FIG 2 is a scanning
el ectron m crogfoaps] of Exanple 8 (2,500 tinmes). FIG 3 is a scanning
el ectron m crograph of Exanple 9 (2,500 times). FIG 4 1s a scanning
el ectron m cr ogThphrewht Gosmuian adlhtvetolxXRaiprledstant (251D O SdsttiveTpnta B R
MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0015] A heat-resistant resin
conposi t i galyeiylédeuliidesaii (A)nre ah homatinpolydaide (Bshaligreephtbirdcibove,
a polyarylene sulfide resin (A) and an aromatic pol yam de (B) having
t er ephtshaldntidess b 3sentsl sasctanl ags/atformler/Sdietitit bAY0/8Mid 9588 bamass,
former/latter ratio in a range of 70/30 to 95/5 by mass. If the

cont ent ofwlidi€in @eep@hiiie poDayads (B9 1s( idubitedy EigfeRdedtinar goRarylaRgaelfidt he
di spersion of the aromatic polyanm de (B) deteriorates, flane

r et ar dancyrede{ £y dsqnafiesnd fMiveiadé iainekt 51 18O paticled efthOfdiREe palpenide
strength after a refl ow process 15 deteriorates. In contrast, if the
content of(BY henargp@bro.1pellyam. de (B) is less than the range, the

i nprovenent of the heat resistance is insufficient. Accordingly, the
ratio is particuoag]y preferably in the range of from80/20 to 95/5
by mass fromthe viewpoints of providing excellent flanme retardancy,

nmechaniocal st r emgd frestht @redtidg flirgiel PIKIEY 166 PERIuaitch MERLA bRShet-AREANt
20[ 0016] In the heat-resistant resin of the present invention,

as descri hegn a@ﬁp&mo’hh@e @feﬁﬁﬁhﬂl&ucﬁ% Yisdnigtea pdByaryendaiifidecidbial 8] shd an
di spersed in the polyaryl ene sulf resin (A) as a matrix and the

aver age di iRy podfardife(B) Ahdihe teRsphealit Aed ahRE ki eROINARSH@AEBhiti S 1 n
a range of 0.1 to 1.0 pm By mcro-dispersing a predeterm ned anount

of the ar apmta 167in b athuder ddd)mdltingd 4 kReAdyRY 1é gagars}u-h& biddé RshNAY A)
as a matrix, excellent heat resistance provided by the aromatic

pol yani de dnBYheabmbe: @it G5} i dondRibg a0 Aftiodd ah B cﬁérpqmnmy

retardancy provided by the pol'yarylene sulfide resin (A). In

parti ciy arkghherhasdn mPxbiid Lbé}gw@otﬁﬁ}ﬁﬁhtfel(ﬁm{)% EQIoMRRGSPkcrowVi NY
excel I ent nmechani cal strength such as 5 flexural strength after being

passed thr@ﬁg[ﬁ;n@atgqu)gyvtofgjg gler a high-tenperature condition
whi | e nmai nt ai ni ng exce lent f ane ret ardancy is worthy of speci al

mention. [0017] 10010] The average dianeter of the particles of the
aromati c polyamde (B) can be obtained by cal cul ating an average

di ameter of hol ¢fe hREFR HivEMicRiteihed Yel@te Do AMRA: @M btant resin-molded article
including a heat-resistant resin composition containing a polyarylene sulfide resin (A)
20  and an aromatic polyamide (B) having terephthalic 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 on a scanning electron microscope (2,500
times), an average diameter of holes formed by the etching process is in a range of 0.1

25  to 1.0 um.



10section of the nolded article conposed of the heat-resistant resin
conposition with an organic solvent, and considering the average

di aneter of the holes as the above-nentioned average di aneter of the
particles, when the broken-out section is observed on a scanning

el ectron mcroscope (2,500 tinmes). That is, the hole on the

br oken-out section after the etching process is a hole- 15 shaped

- void which appear by renoval of particles of the aromatic pol yam de
(B) dispersed in the polyarylene sulfide resin (A) as a matri x and

t he di ameter of [Gi¢] hole is equal to the diameter of particles of the
aromatic polyam de (B). Accordingly, in the present invention, an
aver age di anet efThepresdne inpantiondhfBer oflaitdi@ aafaGs heunp eleytéatiden{Bhents
obt ai ned by considering the diameters of the holes forned by the

et chi ng priaclesisg asndldwel 20dé antht Bét-r@istdnbespabiipediesn arntmetal ehiadli ng
t he average thereof [0018] A met hod of form ng the broken-out
section of asdnesswnlidedmpoidncl e i ncl udes, for exanple, nolding a
heat-resi stant resin conposition into a test piece having a w dth of
12 mm @ | engt h{@2p25 nm and a thickness of 3 mm by injection
nmol di ng, cooling the 25 obtained nolded article to -40 to -60C,
perform ng an | aecortiigas thetpestnthaeaton it i \STMbiddo 2hfidel Oadi-resiStakiy)
and form ng the broken-out section. [0019] As a nethod of etching the
mol ded ar t jesih @ompirdtidi whkicihhBlekcaRAt HeatreRbidieNdsds Byt shbe aabdived met hod
is etched wwth an organic solvent which can dissolve the aromatic 5
pol yam de fBhanisal s@sngdtl sichrip Viexirhieras @ieidnGipobdiaipaed(Bbugh rafiotai | |
t he broken-out section obtained by breaking out the nolded article of
the heat - r Rgias¢ &l hoaSGbdlcC@MPOELH te@ipetativé STRIERE and alsh BaArGR0E fent
solvent and is treated by ultrasonics, and then the broken-out

secti o i sflghernedhndy, lalimaleet Tirodabilg tteRadckiednt rEeR GompdiRiod! GRdHk-C

sol vent which can be used in the etching process nmay be a sol vent

whi ch sel egkista r¥sid-tholded S@h IS Sn@DSUrfROBES ddosic sPap&iean particles
of the aromatic polyam de (B), such as chloroform 2-propanol or
triquoroaceticPaan. Anmong them in particular, in the present
invention, trifluoroacetic acid is preferable fromthe viewpoint of

excel | ent sol ubialctdritingly, thb @ealr@iRdnt eesRIoyBREitEn bfhe peler@dflichii@shokhe
etching process may be performed under roomtenperature condition to

a heating &@sithnt heud rRent@N N8R mperatRs ARbs afdWhexaepka.redifisigiedihe
condition of a tenperature between 10 and 60C. In particular, in case

of usi ng tEdnidodiBion ACREd fr tBE 5iFRS mohR: REBML CoBPInea h vadatl cavh
tenperature process becones possible and the deformation of the holes

after the geanhig s&%@%ﬁ%ﬁd £3dtaB8n AVQpeREhce bR HeRIR 11638 SompPdRE! dcfal | V.
it is preferable for the etching process to be perforned at 15 to

30C. The agfddink Grd20dsydW e sihhll ddspitd @éﬁ@/@%owdqma ZntBepdEakeR uRHme
section of the etched nolded article and the hol es having the sanme

di amet er agf dolRtin@lo thOSuRAE] CA&oRfindi eheiaMRlisGnihliv dphpssifddisar e
formed in an area where the particles of the aromatic pol yam de (B)

whi ch are pirGé@mHi PRI SRAREREs Siehes flMyNY Al BSBESand@dapicitol BR:RA]
25The average dianeter is obtained by observing two areas on the sane

sur f aceo of 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



t he. et ched broken-out section by the scanning el ectron m croscope
(2,500 tines), nmeasuring the dianeters of all the holes observed in a
Tange of 2,600 m 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 unR. Here, the neasurenent of dianeters of the holes 5
may be perforned by magnifying the scanning el ectron m crograph

phot ographed at 2,500 tinmes to an A3 size and using a graphic
digitizer such as product "KD4600" manufactured by GRAPHTEC

Cor por at | gt @2ikland e wal cul at ed average di aneter of the holes is
equal to the average dianeter of 10 the particles of the aromatic

pol yam de (B) ap b$sd famifi@R88rd mibfo8ol o Edfnple 8 (M50d fiméd)e present
invention, if the average dianeter is greater than the above ange,

sufficient f1 aneiq 84 dlantie SA:dAGhicRErPRLAERAISVS S0 ey

deterioration of norphol ogy and the nechani cal strength deteriorates

after the refl oWk QCLEInnihel6@Pn AR Tograph of BEmPMaNd timle BL0MAL i C
polyam de (B) is insufficient, the average dianmeter becones |ess than

the 15apougndsgnge and sufficient heat resistance cannot be obtained.
Accordingly, i1t is preferable that the average di aneter of the holes
be 0.1 to 0.6 um in view of excellent performance bal ance. [0022]

The pol yaryl ene sul r BH}:' (Rtif"lfIQﬂdﬂ'@ iated to the
"PAS resin 20(A)") ?gggl\l@ eé%\?éi\sen & nv{ejtrrn‘:a[ir%En asﬁgw;}isi n

structure having a structure in which an aromatic ring and a sul fur
atom are bondedg}ﬁs]a repeating unit and, in nore detail, is aresin

havi ng the structure represented by the followi ng Structural Fornula

1 th ti i d i d : t |
s T e L R e Ay

Formula 1 Re y fepresents

o byt e kam af, 0N RNLOR OO0 bRl SO GSATD)
ethoxy gr Oc%‘t%phthalic acid amide 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
15  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 strength after the reflow process
and heat resistance.
20 [0016]
In the heat-resistant resin of the present 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) isina

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



10[ 0024] Here, in the structure represented by Structural
Formula 1, in particular, it is preferable that R5 and R6 in the
formula be a hydrogen atomin view of the mechanical strength of the
PAS resin (A), for exanple, the structure having a sul fur atom bonded
at the para-position of aromatic ring represented by Structural
Formula 2 or the structure 15 having a sul fur atom bonded at
net a- position represented by Structural Formula 3. [0025] [Chem cal
Foiuiula 2] 20 Structural Formula 2 [ 0026] 25Anong them it
i s pref er ablyemidedB) tothe pilyargkene sulfideviesig (A hes ahoatdx,afkctllvat Isaal fesistanat om
and the aromatic ring as the repeating units be the structure that
t he sul f upraidehbyshdxomdetit @tlyaniide (Bircan posilibied withotthieteaivetmgitte ri ng
represented by Structural Formula 2, in view of heat resistance or
crystal | i namefrettidendPABovidsl by thépolydrPlay JulfidehresiPAS). r és partiGWyr, thefact
I nclude not only the structure represented by the
of exhibiting a specific performance of giving excellent mechanical strength such as
5  flexural strength after being passed through a reflow furnace under a high-temperature
condition while maintaining excellent flame retardancy is worthy of special mention,
[00171
The average diameter of the particles of the aromatic polyamide (B) can be
obtained by calculating an average diameter of holes formed by etching a broken-out
10 section of the molded article composed of the heat-resistant resin composition with an
organic solvent, and considering the average diameter of the holes 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 & hole-
16  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
present 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 mun by injection molding, cooling the

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



structural Fornmula 1, but also a structure represented by the
followng Structural Formulas 4 to 7, [0028] [Chem cal Formula 3] 10
Structural Formula 4 Structural Forrmula 5 Structural Fornula 6
Structural Formula 7 and their total content in the PAS resin (A) is
30% by nole or less. In particular, in the present invention, it is
preferable that the structures expressed by Structural Fornulas 4 to
7 be 10% by nole or less, in view of the heat resistance and the
mechani cal strength of the PAS resin (A). Wen the structures

repr esent ga2by (1Gtd: BC kg abd foening liesordken@utsectitre | ncl uded in the PAS
resin (A), the bondi ng node thereof may be any of a random copol yner
and a bl ock cop@byster. [0029] The PAS resin (A) may have a
trifinctional structure represented by the 5 follow ng Structural

Formul a 8 or a Asaphicthpl of ekching ehesided dndoie; iy brokdieout 3édtion obtalnbé byrol ar
nunber of the structures to the total nolar nunber including that of

ot her st r uhd aboes methop idfieedBlith a3%rHwicmlvenorhitiesas dddivethieerghsicer abl y
1% by nmole or less. [0030] [Chemi cal Fornula 4] 10 Structural

For mul & 8 polyafidde (Bl =bhe tFAnoke fheardnfitic palyaiile (Bor [axanil ke hpkeduaed
by the follow ng nethods (1) to (3):

section obtained by breaking out the molded article of the heat-resistant resin
composition is immersed in the organic solvent and is treated by ultrasonics, and then
the broken-out section is cleaned with acetone and then dried. Here, the organic
solvent which can be used in the etching process may be a solvent which selectively

10 dissolves and removes the dispersion particles of the aromatic polyamide (B), such as
chloroform, 2-propanol or trifluoroacetic acid. Among them, in particular, in the
present invention, trifluoroacetic acid is preferable from the viewpoint of excellent
solubility of the aromatic polyamide (B). In addition, the etching process may be
performed under room-temperature condition to a heating 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 this 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



(1)-a nethod of reacting sodiumsul fide and p-dichl orobenzene in a
sul f onebased sol vent such as sul fol ane or an am de-based sol vent such
as N-net hyl pyrrol i done or dinethyl acetam de, 20(2) a nethod of

pol ymeri zi ng p-di chl orobenzene in the presence of sul fur and sodi um
carbonate, (3) a nethod of self-condensation of p-chlorobenzene.

[ 0032] Anong them the nmethod (1) of reacting sodium

sul fide and p-di chl orobenzene 25 in an am de-based sol vent such as

N- net hyl pyrrol i done or dinmethyl acetam de or a sul fone-based sol vent
such as suhé gtledérolenpoedeetiabbiethe pecauniepelbitrexaetdseste (2500 Stnes)al
productivity and the facilitation of the reaction control. Here, in

t he net hodndagringghd diemetessmiet theeldies chsavddab b earzodi 2608 pinf peteremynde
used, or alternatively sodium hydrosulfide is reacted with sodium
hydr oxi de abtaitiyglthe gesrageuifidiabetirs of thabdledinwhd twdtarew dihains, ajldhobdlge i n
an am de- based sol vent or a sul fone-based solvent, to produce sodi um
sul fide, ardersedisequeetof §,2p0 ginéh| Herohtha measardnsenadfiametarstofiherhelst i on
systemto perform polynerization. In addition, in the nethod (1),
when r éactmayghegedommdshiyl haghéfyingtihe padiinhdlemtobenzenmph photbgrapiredfaer abl e
to add al kali metal salts of carboxylic acid or sulfonic acid, or

al kal i hyd &) toheesitmanAd size ol @sdpg rsgraphiedipbizymeach asproduct e ea)”

10[ 0033] In the PAS resin (A), a linear polyarylene sulfide
resi n havimapuiactudsstyaGRABRHIECl Corpantist ruct ure is preferable in that

t he mechani cal strength of the nolded article and the dispersing
ability of the @P2hatic polyam de (B) are excellent and the heat
resistance of the nolded article is significantly inproved. In
detail, a non- NEkt @aitubated avemye damisr pftaé bolabis pqdal onthe agrége dardetand
nore preferably from1.2 to 1.0. [0034] Here, the

non- NeMt orthaperticielef thesarameiad prdyaitia{B)edd byin e admgeloé fromg). htesl. Ope. ofin t he
| ogarithm c plot of a shearing stress vs. a shearing rate in a range
of 100 t o tiOpGsehsmetntionhif tle axempobihabred ghpter Hanteadoreraept, suficrgt

di ce having a dianmeter of 1 mmand a 20 |l ength of 40 nm under the
condi ti on ftimeaetsiaper @hunebodbtd0&IGhbYo fhieldbterigratiieoPAGphesgnar(dA)e | nt o
a Capillary Rheoneter. [0035] The nelt flow rate of the PAS
resin (A mshpnied] stradptlyddt¢rmrdeddd@r the Idiawipands.noneopirat,ef tab hiyanti®y ¢fo
1,500 g/ 10mn, in view of conpatibility with the aromatic 25

pol yam de d&hatid polyadddd (BY s intuffciamt]| the bV aagerddrestérdeaced lesws thapabar ed
under 316C/ 5000g l|oad (orifice: a dianeter of 0.08250.002 inches x a
| engt hisof #@Do8dhngdardGifficienhbe) resradid daanst baobrirdid.ngAterdSIix it is
131238-86. [0036] In the PAS resin (A), it is preferable that the

Vi scosi ty prefesstl]euhdteiek dvgrabb éadieteq ofithe holes be 0.1 to 0.6 pm, in view of excellent

performance balance.

[0022]

The polyarylene sulfide resin (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, isa
resin having the structure represented by the following Structural Formula 1 as the
repeating unit,

{0023}

25 [Chemical Formuia 1]



5 small quantity of branched pol yaryl ene sulfide resin having a
mul ti branched structure represented by Structural Fornmula 8 into the
1inear polyarylene sulfide resin, fromthe viewpoint of inproving
nol dability by controlling the occurrence of burring. In this case,
it is preferable that the non-Newtonian index is 1.3 to 0.9 in the
m xed state and the nelt flowrate is 10 to 1500 g/10m n. 10[ 0037]
Here, the linear polyarylene sulfide resin described above is
obt ai ned by, for exanple, a nmethod including adding
p- di hal ogenbenzene into a m xture of alkali metal sulfide or alkal
nmetal persulfide, alkali netal carboxylate such as sodi um acetate
trihydrate and organic am de, and then reacting the m xture. 15[0038]
The PAS resin (A) is preferably treated with acid and then cl eaned
with water aftepsthe production of the PAS resin (A), fromthe
vi ewpoi nts of iﬁﬁ{ i ng noi sture resistance by reducing the quantity
of residual net i ORyand reducing the residual quantity of
Iom#nDIecula%~+%£urit+1ﬁ5vhich are byproducts fromthe
pol ymersi zat i on. \L%9é9] As t ReucutiabFastnughl can be used
t herein, acetic g™, hydrochloric acid, sulfuric acid, phosphoric
acid, silicate,Re€arbonic acid or propylic acid is preferable fromthe
point that the residual nmetal ion quantity can be efficiently reduced
Wi t hout deconpowhergint Reand/AS eadsindefeaienfliroeryestite mhydrogts afomcarchlign
hydrochloric acid is 25preferable. [0040] The aci d treatnment
met hod nmayerdupdiayilg ldto Heatbod atwin(d)papiteigngint rearfias grawi aphaybgroggiad or
aci d aqueous solution. At this time, as necessary, agitation or
heating t rmexboryraroymayr dectiperyfaveuped. 5[ 0041] Here, the detailed
acid treatnent nethod may include a nethod of heating an acid aqueous
soluti®n of pH W024] 80 to 90C, inmmersing the PAS resin (A) in the
solution, and agitating the solution for 20 to 40 mn, in the case
wher e acetic acHdre & tisgoictutdied@4dited by StructuTdh o 1 ggiparticlpr, whs ch i s
treated with acid in_this manner is subsequently cleaned with water
or war m warreferabevbat R and RE & the farmdlarbetadiygitogen aain iy viesmftke mediadigal
acid or salt. As the water used at this time, distilled water or
dei oni zed sivangh of the PASTresimbA e for e54rold3he structulthmvingS subfer stopApndddiach
is treated with acid is preferably a powder or a granule, in detail,
a granul e bepira-gesipel dfstromaticaing rapresentef] bg StrpethisphEotinadd 2 onthe FO@4ud:
Next, the aromatic polyanm de (B) used in the present invention has
t er ephtthal hiagin2@aoifor =em dended abmept@siibarepstsenied by StraguranFesgkrit i al
structural unit. In the present

[0025]

[Chemical Formula 2]

< ; S— Structural Formula 2
20

sS—
_@ Structural Formula 3
[0026]
25 Among them, it is preferable that the structure having the bond of the sulfur

10



invention, since the aromatic polyam de (B) has terephthalic acid

am de as the essential structural unit, excellent heat resistance and
mechani cal strength nmay be applied to the heat-resistant resin
conposition due to the rigid nol ecular structure. [0045] 25Here, the
terephthalic acid am de structure which is the essential structural
unit of the aromatic polyam de (B) may include the structure
represented by the followng Structural Formula a. [0046] [Chem cal
Formula 5] 5 0 HH-NR--N-C Structural Fornula a In

St r uct ur alatdBpamiuha ammakc riep nethe ndpsating wltkd tneingrta thah eheisntfuatdn i1 2
carbon atons. The terephthalic acid am de structure is forned by
reacti ng thendgdht Helpac-meitenof thkQtanatip hink a¢matsentdd hpBirdaunal Fdrmald Hivat i ¢
diam ne having 2 to 12 carbon atons. Exanples of the aliphatic

di am ne havwwngf [Rat msidi2neear bostaline wbtha PAS redn @Ayray i ncl ude | i near

al i phatic al kyl enedi am ne such as et hyl enedi am ne, propanedi am ne,

1, 4- but anedi am 882711, 6- hexanedi am ne, 1, 7- hept anedi am ne,

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

1, 11- uddecanedi ‘B PAS reaind Al mig irghde canedy tiristmegturb repnesaetdd &y khghat i ¢

structural Formula 1, but also a structure represented by the following Structural

Formulas 4 to 7,
[0028]

[Chemical Formuia 3]

< : o Structural Formula 4

‘@'gz"’“ Structural Formula 5
15

O
__@_g__ 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
to 7 be 10% by mole or less, in view of the heat resistance and the mechanical strength

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

11



15ancyl enedi am ne such as 1-butyl-1, 2-et hanedi am ne,

1, 1-di met hyl- 1, 4- but anedi am ne, 1-ethyl-1,4-butanedi am ne,

1, 2-di net hyl- 1, 4- but anedi am ne, 1, 3-dinethyl-1,4- butanedi am ne,

1, 4-di met hyl- 1, 4- but anedi am ne, 2, 3-di net hyl-1, 4- but anedi am ne, 2-
met hyl- 1, 5- pent anedi am ne, 3-nethyl -1, 5- pent anedi am ne,
2,5-dinethyl-1, 6- hexanedi am ne, 2, 4-dinethyl-1, 6-hexanedi am ne,

, 3-di met hy1- 1, 6- hexanedi am ne, 2,2- 20di net hyl-1, 6- hexanedi am ne,
,2,4-trinmethyl-1, 6- hexanedi am ne, 2,4,4-trimethyl-1, 6-

exanedi amraiaclu@sddn chedtABlesih (8), isxdtandnli amdadereof may be any of a random

i met hyl-1, 7- hept anedi am ne, 2, 3- di nethyl -1, 7-heptanedi am ne,

i met kwppeltméi-dnd pthhrkdopotiymer, 2, 5-di met hy1-1, 7- hept anedi am ne,

hyl - 1, 8- oct anedi am ne, 3-nmethyl -1, 8-oct anedi am ne,

hyl 1, 8- oct[@6&di am ne, 1, 3-di net hyl- 1, 8- oct anedi ami ne,

i met hyl-1, 8-oct anedi am ne, 252, 4-di net hyl1-1, 8- oct anedi am ne,

: i met hy1- 1, BredtSaueaid i Ajrinag havk, aSxitlinntdnal/ dribtuBe repreedrastiddi thei ne,

2, 2-di met hy-1, 8- oct anedi am ne, 3, 3-di methyl-1, 8-octanedi am ne, 4, 4-

di met hyl- Iol8vong Simedirainiansyladhat amanihyiyshitfitle Bomb hawedirahe radp ofithe

cycl oal i phatic diam ne such as cycl ohexanedi am ne,

met hyl cyclnodlexanddt eithasgruchsoyib drednebinelat menben orchalirertbatiofethay | ami ne,
and tricycl odecanedi net hyl am ne. 5[ 0047] Anong them the |inear

al i phat i ¢ sahiykesedifaablyd Yhhy mobe of 1dspaBl marlpoefcrablyrtgs bythotehe less.
branched-chai n aliphatic al kyl enedi am ne having 5 to 10 carbon atons
are preferabl e [0A3G}i ew of the noisture resistance and the nechani cal
strength. [0048] 10The aromatic pol yam de (B) preferably has an

i sopht hal i ¢ aci[@hamicdeFatmulect]lur e represented by the foll owi ng
Structural Fornmula b: [0049] [Chem cal Fornmula 6] 00 HHIIII 15
-N-R-NOCC- Structural gForrmula b wherein Ris equal to R of Structural
Formula a, fromthe/point of inproving the conpatibility with the PAS
resin (A by I o a mel ting poi nStradfturehiéramrfat i ¢ pol yani de (B).

3
2
h
2,
2,
2.
4-
1
3

2-d
4-d
net
net
4-d
4-d

20[ 0050]
S___....

[0031]

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

(1) a method of reacting sodium sulfide and p~dichlorobepzene 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-dichlorebenzene in the presence of sulfur and
sodium carbonate,

(3) 2 method of self~condensation of p-chlorobenzene.

[0032]

Among them, the method (1) of reacting sodium suifide and p-dichlorobenzene

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

12



The-aromatic pol yam de (B) preferably has an acid am de structure
represented by the followng Structural Formula ¢ in addition to the
terephthalic acid am de structure, [0051] 25[Chem cal Formula 7] 00
HH 1l -NR NCR2-C Structural Fornmula ¢ 5 wherein Ris equal to R
of Structural Forrmula a and R2 represents an aromatic hydrocarbon
group other than terephthalate or isophthalate, or an aliphatic

hydr ocar obon group having 4 to 10 carbon atons. [0052] 10Here, the
acid amde structure represented by Structural Formula c is formed by
reacting augsgtbaediobanbaxy b sil@GEnE isHréefbleiaicvedreptylleal ihusatt d or

i sophthalic acid, or aliphatic dicarboxylic acid having 4 to 10

car bon at gagducti€itythndShefacilitgiotl oBhb Yéhbiidiecon@bl. atietk, Radhk dethidde 1 g either
with aliphatic diamne having 2 to 12 carbon atonms. Exanples of the
aromat i ¢ cogaidaxy dvailded shdainh ailfild @ty beuse@ v BRérh&ivaBi Bdiin

i sophthalic acid used 15 herein may include di carboxylic acids such
as pht hal ilgdaeildde RaphttdaatienwdieakReoidd & h3aioden sulfide is reacted with

9- oxof | uor enedi carboxylic acid, anthracenedi carboxylic acid,

ant hr agui nodieg isdrdxideyth b€ aiethasdl spRemydr aRedabaXleat, &chdduce

t er phenyl di carboxylic acid, quaterphenyldicarboxylic acid, and
azobenzeneddioar k| dnd sabdebuentl) @Bdhl ctotenasmlieaddell it e rédctighafliet to

di carboxylic acid having 4 to 10 carbon atoms may include aliphatic
di car boxy |gegfomg heismetigfions Wakiowios, iddietnetiid el, teAvd i €soapingsulfide
succinic acid, glutar acid, adipic acid, 2-nmethyladipic acid,

tri met hyl agiip-gichlidbendzh&at is prefierhisle to2add-alialiehdu |salksiranrbagylit acid or

3, 3-di ethylsuccinic acid, azelaic acid, sebacic acid, and suberic
aci d; and sqlfedioadid [ alkal hold:oRidl axytieao ague thdisdlyaérization degree. _

1, 3-cycl opent anedi car boxyl i ¢ 25aci d and 1, 4-cycl ohexanedi car boxyl i c
aci d. 10[ 0054] 10033] Specific exanples of the acid ester of aromatic
di carboxylic acid other than terephthalic acid or isophthalic acid,
or the aliphati It RAS bexylA)Ca Rifdatpdlparileg: dilfid rddn BaiROA siseAtalIyaY
include a nmethyl ester body, an ethylester body, and a t-butylester 5
body, and isRecniitareX grp-ase f tha thehedanicalsaBh g BSthe tisldedgrtatd hd
hal i de of the above-nentioned aronatic dicarboxylic acid or the
above- menttheaiggkréhg RdyioE ik .e@haRllagide (B) are excellent and the heat resistance

of the molded article is significantly improved. In detail, a non-Newtonian index is
16  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
logarithmic 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). Inaddition, the melt flow rate is a value measured under 316°C/5000g
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acid may be a bromne atomor a chlorine atom [0055] The aromatic
pol yam de (B) has terephthalic acid am de represented by 10Structural
Formula a as an essential structure as described above, but the
content of terephthalic acid amde in the aromatic polyanmde (B) is
preferably 65% by nole or nore to the total nunmber of noles of
di carboxylic acid residue constituting the aromatic pol yam de (B)
fromthe point of the inprovenent of heat resistance. Here, the
di carboxylic acid residue is the structure due to dicarboxylic acid
used as a loaMprifteerideimel 060.082504008 imtescx plehyhmf 06 16 B)0.@dndlks) t ot al
nunber of noles thereof is equal to that of dicarboxylic acid fed
duri ng pr cdudiiong actrediag anABTR! POI3ERE de (B). [0056] The arommtic
pol yam de (B) is preferably: pol yam de (bl) conposed of a
terepht hal i ¢ acfi083@m de structure represented by 20 Structural
Formula a of 65 to 95% by nole and an acid am de structure
represent ed by IBtthaiRASireain (Borinisipacferallt ti@bthe oisbosityyis ablised prblending a
pol yam de (b2) conposed of a terephthalic acid am de structure
r epr esént ethab yustitwef wrarmhedpolparylanasubfidegSsit bavihda bhyltivedrehedagtructure
i sophthalic acid am de structure represented by Structural Fornula b
of 25 to Ie¥sdeytedby StrastdrabRoramiaR mid e lis¢ar polyanyten? Sulfiépreeinefrdmdhdy
Structural Formula c of 10 to 15% by nole, in term of bal anci ng heat
r esi st anceiewminmof stproeng ewidsbiiticley cdn@OMin} the ocourren¥hef mrongt ifo this
pol yam de (B) preferably has a nelting point of 290 to 330C and Tg of
90 to 140@adfe; thin proferabbe thet thf narkidewdiosipe hislenis 107 tot h@ inRAGmieglistatg 2.
5[ 0058] The aromatic pol yam de (B) used in the present
i nvent i on thamelt flow rag anidl te,1 50kg/pdmiuced by the fol | owi ng met hods (1)
to (3): (1) An interfacial polynerization nmethod which includes
di ssolMi ng an ad@Pd’lhal i de as a di carboxylic acid conponent containing
terephthalic acid and diam ne 10 conponent including aliphatic
di am ne havi ng Hereghd Bneaapbigarykhe sefidevesin tiossribal abemt &, obtadsgddyt fovel v,
whi ch are not conpatible with each other; and then m xi ng and
agi t at i ng exhepleywomsthbditnchidigiadding e-diliadegenivmzate infoquueiktuesrad alkainmeal um
salt of a catalyst and alkali, so as to perform a pol ycondensati on
reaction; s(kaosdkalt menl peosuiiids; dikalf notal ceebduythtavhick bs saubimidessate eact i ng
a acid halide as a 15 dicarboxylic acid conmponent containing
t er epht haltiibydsate andrgimiaamidendandeéhanonmong fte mimokeidi ng al i phati c
di am ne having 2 to 12 carbon atonms in an organic solvent in the
presende of an @WOK&HI i conpound receptive to the acid such as tertiary
am ne; and (3) Anelt polynerization nmethod which includes
reacti ng am de-léxCAaneiim{A riepetfarany tredteigwih aiid stdthed cleated ovithpraseluct
as a dicarboxylic acid conponent contai ning

: after the production of the PAS resin (A), frora 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 ion quantity can be efficiently reduced without
decomposing the PAS resin (A). Among them, acetic acid or hydrochloric acid is

25  preferable.
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20t erephthalic acid and aromatic diamne as raw materials in a nelted
state. [0059] The heat-resistant resin conposition of the
present invention includes the PAS resin (A) and the aromatic

pol yam de (B) having terephthalic acid am de as an essenti al
structural unit at a fornmer/latter ratio of 70/30 to 95/5 by mass, as
descri bed above. In 25 the present invention, when an epoxy-based
silane coupling agent (C) is further included, the dispersion of the
aromatic polyanmde (B) is significantly inproved and, when good

nor phol ogy is fi@d#Hd, heat resistance and flanme retardancy are
further inproved. [0060] 5Here, the epoxy-based sil ane coupling agent
(O is a sil aneTlemrpomatndm wietigdanatindodes methad shitnelerdng thp @AP resin
structure-containing group and at | east two al koxy groups to a S
atom and it heaspoxacidiquaaisisolrionnt Al thisnighegisnepessay, dgitatiande haating

gl yci doxyal kyl group, 3, 4-epoxycycl ohexyl al kyl group. The al kyl group
i ncl uded itreatnivesmagbd pefoanmed i s preferably a |linear al kyl group
having 1 to 4 carbon aton(s) and the al koxy group 10 may include a
met hoxy group ajidd4Edn et hoxy group. Exanpl es of the epoxy-based sil ane
coupling agent (C) include y-glycidoxypropyltrinethoxysilane, -(3,4-
epoxycycl ohexyl Maththt tiethitaetdonyairhenn method may include a method of heating an

y-gl yci doxypropyl tri et hoxysi | ane and epoxy- based silicone oil. The
epoxy- bas edidsighizome aeluidon ofipdl/4 a8l tu@8°@ inmepdignte PAY ras3th (@A) in the

pol yal kyl eneoxy group conposed of an al koxy group having 2 to 6

car bon at eoBitias, aad dgitatipg dteadiution fori20 td #OmMi i the tasesiberdmeicacid 8 t he
epoxy-based silane coupling agent (C), in particular, a

gl yci doxyaisédl t ri al koxysi | ane conpound such as

ygl yci doxypropyl tri net hoxysi | ane or y-glyci doxypropyltriethoxysilane
i s pretoerabl e if@0¢tiat the di spersion of the aromatic polyamde (B) is
significantly inproved. [0061] 20The bl endi ng quantity of the

epoxy- based si | @mePADipini(AYwadaid tréafSd with qeidihehialklayind.iOdubkaubatpar t s
by mass and nore preferably 0.1 to 2 parts by mass with respect to
100 part s dianethsih obtet tiewirat @hteigeantl tingesah otdaetolpAFsitaABI lamb A residahit he
aromatic polyanm de (B). [0062] 25In the present invention, when a

hydr ot al cidciisoreatrp Antle (aler nsedfatithisténe, idivdlledtester dricidaézed omoieNnt s,

t he heat deconposition of a polyner conponent at the tinme of nelting
and kneadimefeiable. PAS resin (A) and the aronmatic polyam de (B) or at
the tinme of the heat treatnment of the nolded article in the reflow
furnace i s suppjoeszied. Thus, the mechanical strength and the flane
retardancy are further inproved and the 5 appearance of the nol ded
article after tinge brefitesinr(@yiniiitis irsatdduwitingid ispRsforblg.a Hoedsdr a

granule, in detail, a granule such as pellet or a shurry 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
heat-resistant resin composition due to the rigid molecular structure.

[0045]

25 Here, the terephthalic acid amide structure which is the essential structural unit
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The-hydrotal cites conpound (D) used herein has hydroxi de of a
bivalent netal ion and a trivalent netal ion as a |l am nated crystal
structure and an inorgani c conpound having a structure including an
ani on between |ayers of the |am nated crystal structure 10or a fired
matter thereof. Exanples of the bivalent nmetal ion constituting the
hy-drotal cites conmpound (D) may include M2+, WM2.1, Fe2+, Co2+,

Ni 2+, Cu2+, and Zn2+, and exanples of the trivalent netal ion may

i ncl ude Al 3+ Fe3+, Cr34, Co3+, and In3+. Exanples of the anion OH,
F-, cr, BroftheNtBmaticHdBRamid @) 2nay ik (deNh6&SructuEH-RER8entedsbyntht Yiberingm
acid ion, a polynol ybdenumacid ion, a vanadic acid ion, and a

15pol yvanatitetved Fdrdna. [ 0064] Anong them in particul ar,
Alpreferable in the trivalent netal ion and CO32- is preferable in

t he anion in th@od4élhe i on exchange capacity with an acid conponent
due to the polyarylene sulfide resin (A is excellent and the gas
generati on 20 piGheendal igmefid £ct is excellent. In nore detail, for
exanpl e, a conpound represented by the foll owi ng equation is
preferable, M+1.xAl x(OH)2-( xJ2mH20 Equation | wher ei n,
M2+ represent,gI t he pisyal gat\ netial ion selected from a gr oup

consi sting -of NMy; arsducnuai Borallaes sati sfying
0<x<0.5 and 01 n:52. 25] Exanpl es of the conpound sati sfying
Equation 1 may include MBO. 7A10.3(01-1)2 (CO3 )o, 1 5 .0.54H2 0, My4.
5Al2 PIM3 C3 .3.5H2 0, Mgt' .3 A2 (OH)1 2 6 COB8 3.5H20, 5Myt. 2
Al2 PM 2 . 4 COh StridndlFara@lh IR 6éi8etd 2n Qlkyleabghbaf kg Hto0Qadbh 20,
and the like, in addition to a natural hydrotalcite represented by
My2+6Al 2( Githid6. (TheRgrepghtiZlic adidangddd d@tiurd I8 fqrakt b waating terephtheliaobbent
invention, a My-Al-based hydrotalcite 10 conpound represented by
Equat i on Zetephtidlewditfalidasith eitiadt damiavealiton2 cabpt ebesabEeamf@2+ t
- X A, (OH)2.(CB)x /2111E12 0 Equation 2 wherein, x and mare

val ues satadfSheydlipati<K=8inb haviflg 2 to 12 carbon atoms used here may include linear

aliphatic alkylenediamine such as ethylenediamine, propanediamine, 1,4-butanediamine,
1,6-hexanediamine, 1,7-heptanediamine, 1,8-octanediamine, 1,9-nonanediamine, 1,10-
decanediamine, {,11-undecanediamine, and 1,12-dodecanediamine; branched aliphatic
15  alkylenediamine such as 1-butyl-1,2-ethanediamine, 1,1-dimethyl-1,4-butanediamine,
1-ethyl-1,4-butanediamine, I,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-1,6-hexanediamine, 2,2,4-trimethyl-1,6-hexanediamine, 2,4,4-trimethyl-1,6-
hexanediamine, 2,4-diethyl-1,6-hexanediamine, 2,2-dimethyl-1,7-heptanediamine, 2,3-
dimethyl-1,7-heptanediamine, 2,4-dimethyl-1,7-heptanediamine, 2,5-dimethyl-1,7-
heptanediamine, 2-methyl-1,8-octanediamine, 3-methyl-1,8-octanediamine, 4-methyl-
1,8-octanediamine, 1,3-dimethyl-1,8-octanediamine, 1,4-dimethyl-1,8-octanediamine,

25  2,4-dimethyl-1,8-octanediamine, 3,4-dimethyl-1,8-octanediamine, 4,5-dimethyl-1,8-
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[ 0066] The bl ending quantity of the hydrotalcites conmpound (D) is 0.1
to 1.0 % by 15mass in the heat-resistant resin conposition and is
preferably 0.01 to 5 parts by mass and nore 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 polyam de (B), fromthe point of providing
superior gas generation prevention effect. [0067] 20The
heat -resi stant resin conposition of the present invention includes
the PAS resin (A and the aromatic pol yam de (B) having terephthalic
aci d am dectasediditing 9 editnetly-158-betehddiadding) 8)3tdimkthyl- 5,8 scehediabine, 4 hat
t he epoxy-based silane coupling agent (C) be further blended, nore
pr ef er abl Yimahyfliliesctaretiatiie DS -AREST-1 8lnohmeliante; and tyelyatipiitic fill er
(E-2) be further blended in view of the nechanical strength of the
nol ded ar dlaedige sudbbd80Bhexanediamine, f¥@RpY@cheRinctiagifd, Rophdreiddiatied, Ng
material (E-1) may include an inorganic fiber material such as, glass
fiber, PAhofbas@sedhethiibmbebasiatcpiideomedimaefylanghd.i ca fi ber,
silica/alumina fiber, zirconia fiber, boron nitride fiber, silicon
nitride fiber, [b7n fiber, alum niumborate fiber, potassium
titanate fiber, and netal fiber material of stainless 5 steel,
al um num tit ammeng thappie lined abftags alkaletkdaming Bamocs fo Herboratend al
such as aram d fiber. [0069] Exanpl es of the inorganic filler
(E-2) nay andubb bet@clsdd dheiatagipBdtie hllgsensdiedinehatiag SW@ b asbanith@s are
sericite, kaolin, clay, bentonite, asbestos, alum na silica, zeolite
or 10 pyr eifachle ineview af the Radiguiswedst-ase eal ihe tivicatdbAghgh, magnesi um
carbonate or dolomite; sulfate such as calciumsulfate or barium
sul fate; netal [06d8fe such as al um na, magnesi um oxi de, silica,
zirconia, titania or iron oxide; glass beads; ceram c beads; boron
nitride; silicdorheasmiitidgolyamnitlcqd sictmidyBaphaiophthAic ddi¢ahidegfructure
reinforcing material (E-1) and the inorganic filler (E-2), one of or
two or noegrékntediey M@ fslovihs SmprurbieFosseld.b; 15[ 0070] The
bl endi ng quantity of the fiber reinforcing material (E-1) or the
inorganic fill efioodH-2) used in the present invention is in a range of
1 to 200 parts by weight and nore preferably in a range of 20 to 120
parts by nmass, [Ghéhicilap@etz o the 100 parts by nmass of the total
quantity of the PAS resin (A) and the aromatic polyamde (B). The 20
fiber reinforcing mayerial (Epl) or the inorganic filler (E-2) may be
subj ected toHa surnd ate treatngnt by a surface-treating agent such as
a sil ape couplifrg-hage Crtani ugaeautl FoRgui@gent in a range in
whi ch the performance of the heat-resistant resin-nolded article does
not deteriorate. [0071] 23l n addition, an antioxidizing agent, a
processi ng- heat stabilizer, a plasticizing

wherein R is equal to R of Structural Formula a,

from the point of improving the compatibility 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]
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agent, a nold rel ease agent, a coloring agent, a |ubricant agent, a
weat hering resistant stabilizer, a foam ng agent, a corrosion
inhibitor, and a wax nay be suitably added to the heat-resistant
resin composition of the present invention w thout |owering the
effect of the present invention. 5[0072] O her resin
conponents may be suitably blended into the heat-resistant resin
conposition of the present invention according to the required
characteristics. The resin conponents which can be used herein

i ncl ude a honopol yner or copol ynmer of a nonomer such as et hyl ene,
butyl ene, pentene, butadiene, isoprene, chloroprene, styrene,

10a- net hyl styrene, vinyl acetate, vinyl chloride, acrylic acid ester,
met hacrylic acid ester and (nmetha)acrylic nitrile; a honopolyner, a
random copol ynmer, a bl ock copol ynmer or a graft copol yner such as

pol yur et hane, lye T pol Ister of pol ybutyl ene
terephthalateLgﬁlgqu £ng2 £epht hakgt@uraphareat al , pol ycar bonat e,
pol ysul f one, pol yaryl sul fone, “pol yet hersul f one, pol yphenyl ene et her,

pol yet Ber ket one, 15pol yet her et her ket one, pol yi m de, pol yam dei m de,
silicon resin, epoxy resin, phenoxy resin, liquid crystal polyner,
and pol yamyteesihRAs eud6H ofRRicRiEQFRLILR aNERNREre8Entd H1Larb@Alic r esi st ant
resin conposition includes a nethod including uniformy mxing the

PAS resi n hyhcarbfifgdip bkl haPRlepBibER o BopRBhiak] sdntadigndir epht al at e
as the essential structural unit and, if nhecessary, other blended

conponent $iy@caobdiRb@ haingds {0e0Laeh afdhiéer , putting the conponents
into a twin screw extruder, and nelting and kneadi ng t he conponents

under the condifphery that a ratio of an ejection quantity (kg/hr) of
the resin conponent to the screw rotation rate (rpn) (ejection

quant ifgy/ scr ew Hekahé 8d batR)strliu@ rél#edepted by S{rE@LAT FéRMa ¢ MGk B
heat - 25resistant resin conposition is produced under this condition,

t he aver aggacHh@a®h@tic SlcatbhylicALRNMdr thal ®r¥sHilae aliBlor WopRAalicSucid, or
m cro-di spersed by the PAS resin (A) as matrix may be adjusted to 0.1

to 1.0 m AligRkfitldidarhosllicddid hAmng PxalRh@oR hioklieadM eticidiOmnyBlifod: i s a

nmet hod of putting the 5 conponents into the twin screw extruder and

nel ting andidkRBadihe@ot, kethGAPRAR MnindREATg 1 R 2caMdh hiodiy, Ofxamples éf Ng
tenperature of 330C and a resin tenperature of 350C. At this tine,

the ej ect iRnaEimaid ditab&fylit Reid o8kt thak QARARRNE adi8 of RophthARGGIdAked tO0 S0
kg/hr at a rotation rate of 250 rpm 1In particular, the ejection

quant ifsy iRrdM 8bkeTRRIY ddRbdxy IR R @hchdl phfhaBPadid/mbphthdentiftvkylic
di spersion. Accordingly, in particular, the ratio of the 10ejection

?trJanmt ity (a0, Bloko@iorddRgich®aklicGePAIBAtenb Bk B hEW, rotation rate
P 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-methyladipic acid, trimethyladipic acid, pimelic
acid, 2,2-dimethylglutar 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.
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(ejection quantity/screw rotation rate) is preferably 0.08 to 0.14
(kg/hr/rpm. In the torque of the twin screw extruder, it is
preferable that a maximumtorque be in a range of 20 to 100 (A) and
nore preferable in a range of 25 to 80 (A) because the dispersion of
the aromatic polyamde (B) is inproved. 15[0075] Anong t he

bl ended conponents, it is preferable that the fiber reinforcing
material (E-1) be put fromthe side feeder of the tw n-screw extruder
into the extruder, because the dispersion of the fiber reinforcing
material (E-1) | 0&54 Inproved. In the position of the side feeder, a
ratio of a distance fromthe extruder resin insertion portion 20to

t he si de feederSieafit keanhmitsadf theaid dstao bf ibmascdieavbotylicheidtothen iimar ew
extruder is preferably 0.1 to 0.6 and nore preferably 0.2 to 0. 4.
[0076] Theerkpitiadiedci ealsoptehilistaaidt ortas aliphedeiosbétydin acid hatihghnetld as a

pel | et and, subsequently, is transferred to a nol di ng machi ne so
as to be nmbbedoandayohdeita R&hylbeerdiogy, abediviesagbalydesl aedtyiadaed
article. [0077] The nethod of nelting and nol di ng the

conposbt i bndy, and spdefic ekanplexdiyiamgen apmcibhaiuting adidiglidexst the dbave-

nmol di ng, and conpression nolding. Anong them the injection nolding
i s preferahgosd atdmentieelidtbagylioscid trehssboaaentiondtalipheetdicmoxyh
conponent. [0078] The obtained nol ded article which includes the
heat - r esi stidmiayrbesibnoninrposi o1 aodhl@metaainni ng t he pol yaryl ene sul fide
resin (A) and the aromatic pol yam de (B) having terephthalic acid
am de as the edeéift]i al structural unit at a forner/latter ratio of
70/ 30 to 10 95/5 by nmass and in which, when a broken-out section of a
mol ded arti cl e Temposeit potyatdide (B3 abs ephthilindcid aside rapesposd by on i s
etched with an organic sol vent and subsequently observed on a
scannilng ehectirabRorfriuts DsscamEssepalsticiiien® d3scribal @oes,agethd cameitef of
hol es forned by the etching process is in arange of 0.1 to 1.0 m
can be usegde@shalic acil devidedn i deelathy golyeired @) avisrefchubt 63% b1 aicknere 1S
excel lent and elasticity nodulus of a high- 15 tenperature range is
hi gh. I n pamnt tocthé @tal nambaeserdlded dhbbveylic aidhddusenaitutitpeths wivhade
nount el ectronic conmponent, the surface tenperature of the substrate
i n the heabiyagideyBpfce the pdihtmfthicimpaoeneied homsesistdricgh Hasp@e at ure of
280C or nore. Thus, although nelting or deformation is caused in the
convent i oddarbidAHio il msidtidie tixsaveniraink todiedboplldadidaséd o eracanatétal
sol dered to the substrate without causing nmelting or 20 deformati on.
The susf acftHeanpettiatpulyemale (B endiib sitalabebesofinided ttofpef ia bgiae toahattdie
surface of the substrate neasured actually in the sol dering process
of the suxfcat@xyiiid fad duliepspetig the aeatiPpelyfhideiB). substrat e
includes a printed wiring board or circuit board in the SMI net hod.

[ 0079] [0056]

The aromatic polyamide (B) is preferably:
polyamide (bl) 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 to 10% by mole and an acid amide structure

26  represented by Structural Formula ¢ of 10 to 15% by mole, in term of balancing heat
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25The heating nethod using the heating furnace (reflow furnace) in
the surface nmount nethod includes (1) a thermal conduction method of
1 oadi ng and heating a board on a heat-resistant belt which noves on a
heater, (2) a vapor phase soldering (VPS) nethod of using |atent heat
yielded at the tinme of aggregation of fluorine-based |liquid having a
boi ling point of about 220C, (3) a hot-air convection thernal
conduction 5 nethod of passing the board through a place where hot
air is forcedly circulated, (4) an infrared ray nethod of heating the
board at trhmstuppend moderoresistasceupper and | ower sides of the board by
infrared ray, and (5) a nmethod of using a conbination of hot-air
heating and i nf[0858d-ray heating. [0080] 10The nol ded article
conposed of the heat-resistant resin conposition of the present
i nvention can béhamedatiapolpmidu@)pratrdisly dachmabing peini sf 299 tpa84°€, and
various types of electric/electronic conponents, nechanical parts,
vehi cl e parg & S0ar ¢4)°Codruthe, posanf thadispersipoof the RAS rggméx)al mer chandi se
and can be nore particularly used as the surface nount electronic
conponént as dedfb§lbed above, due to excellent flane retardancy, heat
15resi stance, and rigidity, [0081] The surface nount
el ectroni ¢ conpbtimemmomatic pdienpdedSnted inviendresen; inwditioh cam déruectesple e
nol ded article of the heat-resistant resin conposition and a netal
term nal geodsskhy thalfolbenmpmethods (1) ® (B):xed on the printed wiring
board or circuit board by the 20 surface nmount nethod. In order to
fix this el ectr@dhio icterfpdl entynerizdtive dedaddvidgh mbledssutissabéngramuaaid
nmet hod, the netal term nal of the electronic conponent is |oaded on
t he surf adelidf astdrbcasbipgtic atié conpasnt @nhminoeregbtheld: dcod sndobaminet i on
portion of the board via a soldering ball, and then the board is
heat edl0i n colmponat Inoludingratiplbaticljantihehaimp/Ztod@sartioh ethriseatoitwg soletrtind,
and the el ectronic conponent is soldered to the board. 25[0082]
Exanpl es otspetterebuwhizb eremmu nomgdtiblet witindach othey endtien maying aed agiteticg
connector, a switch, a sensor, a resistor, a relay, a capacitor, a
socket, a thatio sohutibusia thopremnse of aopiattednalymimmordurh salsofirrgeatdly s and fkabig
an LED, and the like, for the surface nount method. [0083] 5The
heat - r esi sbasto peerm-apolydeatieasativ keactddat ai ned by t he production net hod
of the present invention realizes high flame retardancy correspondi ng
to V-0 in UL fl @A sohsibs palpmeritation nethmd ddrich ibklues réddhioea aeiil helide as a
Laboratories Inc. (UL) standard No. 94) without adding a flane
retardér dlichbasliseiceadthpoehialoogimgiaspithdoppeat witlamtiamimcompiodet or
metal l'i c hydroxide. 10 EXAMPLES

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 materials 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 terephthalic acid amide as an essential
structural unit at a formetr/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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[ 0084] Hereinafter, the present invention will be described in
nore detail with reference to Exanples. 15Exanples 1 to 9 and
Conparative Exanples 1 to 5 The pol yaryl ene sulfide resin, the
aromatic polyanmde resin, md other blended materials (except for

gl ass fiber chopped strand) were uniformy mxed by tunbling
according to the blending ratio described in Tables 1 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 pel legudgdsthedispdrsieniobje aohtaiingolsardidk ()i sigyifchlyuimgryed and,

mat eri al under a resin conponent ejection quantity of 25 kg/hr, a
screw r ot atlicogopdmerpbplogn s fommgd, beat w@ﬁsmwmmggwwamﬁs@g@ﬂwr
ejection quantity (kg/hr) and the rotation rate (rpm (ejection
quanti ty/ sepwret.ot ation rate) of 0.1 (kg/hr/rpm, a maxi mumtorque of
65 (A) and a setting resin tenperature of 330C, while supplying the
gl ass fiber 25 [@8@Hped strands having a fiber dianeter of 10 mand a
length of 3 M fromthe side feeder (a ratio of a distance fromthe
resin bnserti onHpoerthe epoxy dasedeilaieouplagdaenti(o) isheilent wmpourphdyingfa t he
screwis 0.28) with a ratio of 40 parts by mass with respect to 60
parts by masgusfin whishabepeyrametinsesdtaliesgioup sk 2 ddas twoSlkogp geans | v,

t he follomjng_evaluation experinments were perforned using the pellet.
[ 0085] [ Ette AShgomy gskibecnony sivecigarceneningatoynvpanaigeludy asbridpiyalkyl

The pellet of the resin conposition was nol ded using an injection

mol di ng nMpné%mdxs@ywlelsetx;gﬂ%eronaviH@aéky\l\/?gwmn igsfluded imihesesstiugitgsh of
62.5 nun and a thickness 10 of 3 mmwas obtained. This was cooled to
-40C and anptefeeably aliagst alkplsgrowpplavingr If to dreedbon ntoays)omd Aok ARy teoURS TM
E- 256, thereby breaking out the test piece. The broken-out section of
the teét phavdaclges nethexsgdup and an ethary gompet Esamapledofithelenoxyhased
condition of a tenperature of 20C and was treated by ultrasonics, and
a m cr o- patletecionpllg agewite) in@luﬁowéf@iddeyprmh@:ikne@mﬁién@rﬁ-@%

br oken- out section, was renoved. 15 Subsequently, the broken-out

sect i on wapoxsestielbxylethylirpncthrre sidand. 1+ lacideiypegyitdeth@osianganed gpoxy-

Two areas of the broken-out section of the nolded article which had
been subj desaddilicone pib elbsrepoxy-pased sliconpei engyrotledp apimeduod hagnge
scanni ng el ectron m croscope (2,500 tines), the mcrographs were

enl ar ged tnolalkyEBesiyasoupanotnporad aflan alkoxegiony hadng? & beprbgiraioms #fea

di aneters of all holes observed in a range of 2600 m were neasured
usi ng @ grrepsated udit én twormits 1k 6003  Amihae Epetydchasel! BlanaRapEmE@ent (C), in
Corporation and the average of the two areas was cal cul ated. The
resul t is paitiswiasiarglyridexpakyltreaticpxgsilane compound suchirpe Yscanni ng el ect ron
m crograph of Exanple 8 is shown in FIG 2, the 25 scanning el ectron
m cr ogr aplelpfidazypnopyleigethaxysitmanr y4glyRidexyBopydtndthohesileesin pietgrable 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



el ectron m crograph of Conparative Exanple 2 is shown in FIG 4.
[ 0086] [ Fl exural Strength and Fl exural Break el ongation after
"Sol dering Refl ow Heating] 5The pellet of the resin conposition was
nol ded using an injection nolding machine and a test piece having a
width of 10 mm a length of 50 nmand a thickness of 1.6 nm was
obt ai ned. Subsequently, the flexural strength and flexural break
el ongation after soldering reflow heating were neasured in accordance
with ASTM D790 with respect to this test piece. The refl ow heating
was pef or riethewsinponeats, the heatfdeamadsitiay of £hdlomerdewiporent at the dawof
"TPF- 2" manufactured by Asahi Engineering Co., Ltd.). In the heating
condi t i on medtiyp and keeddingghPPAS esin (A9 snd ke heonneid palyarh8RCBY or at H(ime
seconds and the heating process was naintained until the surface of
t he base nédehes t280Ent dhae mokled articknp dreatiitve fiphakid eippieesrper dhusr e
curve) was set in the reflow device and the heating process was
mai nt ai nedhahedihical attgestioind2O fane rammdamct are flikkr beponetsandkbe at t he
range of 220C or nore for 90 seconds, at the range of 240C or nore
f or 80 5seapmasnandl tht nmbhied nairiefief th2 G teatnent ie filrder brsegionds.
[0087] [Blistering Resistance Test Al The pellet of the resin
conposi ti on wag0f&d]ded using an injection nolding 20 machine and a
box type connector having a vertical length of 70 mm a hori zontal
| ength of 10 miThedylimitajtites odbmpBoundriiDanetd hetein ok hedsxidé oDa Bivakntwagal
obt ai ned. Subsequently, this box connector was | oaded on the printed
boar d and iwamdhget@ent umedke non 4z |aaimated efsisahstonntide drdom iaggidie compound
above-nmentioned test " Flexural Strength and Fl exural Break
el ongat i omadhg estriBokrd &rclwiingRefdnion Udeadeh heyers T hedppatdooata flarcend was
25 eval uated on the basis of the follow ng two steps by observing the
box cdfdneoct etfiralfthater tHeaal. rgkampldshé thedkedbneyetal dn cHpiaaingnie was not
changed. B: Blister or nelting was observed. [Blistering Resistance
Test B] Thedipeldies cafpduné (Desininchidpdat, dad’ we¥, 6ol ded”, (ar hgndmm™,
injection nmolding 5 machi ne and a box type connector having a
vertical laedgtampdds diGhenrivalantinetil ienbay inkrdgal™ 88 107 o  aakeinght of 8
nm and a thickness of 0.8 nm was obtained. Subsequently, this box
connect or Brxasipks bf e tsidn OH 1 INECH, &l DI P COBESK0,AcCRGCN) g CHCODE a
tenperature profile shown in FIG 1 using an infrared heating furnace
( manuf act wictghdeyurbaciy dorSeipkyotybdehiinglacid Blla Goagie acid ihe aappear ance
t hereof was eval uated on the 10 basis of the followi ng two steps by
obser visng poheakdic ethioect or after heating by the naked eye. A
Appear ance was not changed. B: Blister or nelting was observed.
[ 0088] [Burning0ledgt]: Perforned on the basis of a UL-94 verti cal
test. 15

Among them, in particular, AP s preferable in the trivalent metal ion and

COs™ is preferable in the anion in that the ion 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,
M 1xAlx(OH)2(CO3)xemFL,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,

25 [0065]

22



[0089] Table 1 Exanples 2 3 45 6 7 8 9 Bl ending Conposi tion
(parts by weight) PPS1 41.3 50.2 -

10

16

25

Examples of the compound satistying Equation 1 may include

Mgo 7Alos(OH)2 (CO3)p.15-0.54H, O,

Mgy 5 Al (OH); 3 CO;-3.5H; O,

Mgy 3 Al (OH)12.6CO33.5H2 0O,

Mgs .2 Al (OH); 2.4 COs,

Zng Al; (OH); 6 CO3 +4H, O,

Cag Alp (OH)1 4 CO3 -4H;, O, and the like,
in addition to a natural hydrotalcite represented by Mg2+6A12(OH)15-(CO3)-4H20.

Among them, in particular, in the present invention, a Mg-Al-based hydrotalcite
compound represented by Equation 2 in view of gas generation prevention is preferable,

Mg® ¥ x Al (OH)2 (CO3 )x/2mH, O Equation 2

wherein, x and m are values satisfying 0<x<0.5 and 0=m=2.

[0066]

The blending quantity of the hydrotalcites compound (D) is 0.1 to 1.0 % by
mass in the heat-resistant resin composition and 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
of the PAS resin (A} and the aromatie polyamide (B), from the peint of providing
superior gas generation prevention effect.

[0067]

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.

[0068]
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Examples of the fiber reinforcing material (E-1) may include an inorganic fiber
material such as, glass fiber, PAN-based or pitch-based carbon fiber, silica fiber,
stlica/alumina fiber, zirconia fiber, boron nitride fiber, silicon nitride fiber, boron fiber,
aluminium borate fiber, potassium titanate fiber, and metal fiber material of stainless

5  steel, aluminum, titanium, copper and brass; and an organic fiber material such as
aramid fiber.

[0069]

Examples of the inorganic filler (E-2) may include silicate such as mica, talc,
wollastonite, sericite, kaolin, clay, bentonite, asbestos, alumina silica, zeolite or

10 pyrophyllite;, carbonate such as calcium carbonate, magnesium carbonate or dolomite;
sulfate such as calcium sulfate or barium sulfate; metal oxide such as alumina,
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
filler (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 filier (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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agent, a mold release agent, a coloring agent, a lubricant agent, a weathering resistant
stabilizer, a foaming agent, a corrosion inhibitor, and a wax may be suitably added to
the heat-resistant resin composition of the present invention without lowering the effect
of the present invention.

[0072]

Other resin components may be suitably blended into the heat-resistant resin
composition of the present invention according to the required characteristics. The
resin components which can be used herein include a homopolymer or copolymer of a
monomer such as ethylene, butylene, pentene, butadiene, isoprene, chloroprene, styrene,
a-methylstyrene, vinyl acetate, vinyl chloride, acrylic acid ester, methacrylic acid ester
and (metha)acrylic nitrile; a homopolymer, a random copolymer, a block copolymer or a
graft copolymer such as polyurethane, polyester, polyester of polybutylene
terephthalate/polyethylene terephthalate, polyacetal, polycarbonate, polysulfone,
polyarylsulfone, polyethersulfone, polyphenylene ether, polyetherketone,
polyetheretherketone, polyimide, polyamideimide, silicon resin, epoxy resin, phenoxy
resin, liquid erystal polymer, and polyarylether.

[0073]

The production method of the heat-resistant resin composition includes a
method including uniformly mixing the PAS resin (A), the aromatic polyamide (B)
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 quantity/screw rotation rate) is 0.02 to 0.2 (kg/hr/rpm).  When the heat-

resistant resin composition is produced under this condition, the average diameter of the
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aromatic polyamide (B) which is micro-dispersed by the PAS resin (A) as matrix may
be adjusted to 0.1 to 1.0 pm.

[0074]

In detail, one example of the production method is a method of putting the
components into the twin screw extruder and melting and kneading the components
under the condition of a setting temperature of 330°C and a resin temperature of 350°C.
At this time, the ejection quantity of the resin component is in a range of 5 to 50 kg/hr at
a rotation rate of 250 rpm. In particular, the ejection quantity is preferably in a range
of 20 to 35 kg/hr in view of dispersion.  Accordingly, in particular, the ratio of the
egjection quantity (kg/hr) of the resin component to the screw rotation rate (rpm)
(ejection quantity/screw rotation rate) is preferably 0.08 to 0.14 (kg/hr/rpm). In the
torque 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,

[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 extruder,
becanse the dispersion of the fiber reinforcing material (E-1) is improveﬁ. In the
position of the side feeder, a ratio of a distance from the extruder resin insertion portion
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,

thereby obtaining a desired molded article.
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[0077]

The method of melting and molding the composition includes, for example,
injection molding, extruding molding, and compression molding. Among them, the
injection molding is preferable as the molding for the surface mount electronic
component.

[0078]

The obtained molded article which includes the heat-resistant resin composition
containing the polyarylene sulfide resin (A) and the aromatic polyamide (B) having
terephthalic acid amide as the essential structural unit at a former/latter ratio of 70/30 to
95/5 by mass and in which, 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 on a scanning 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, can be used as a soldered
molded article because heat resistance is excellent and elasticity modulus of a high-
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 melting or deformation is caused in the conventional PAS resin, the above-
mentioned molded article can be soldered to the substrate without causing melting or
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]

The heating method using the heating furnace (reflow furnace) in the surface
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mount method includes (1) a thermal conduction method of loading and heating a board
on a heat-resistant belt which moves on a heater, (2) a vapor phase soldering (VPS)
method of using latent heat yielded at the time of aggregation of fluorine-based liquid
having a boiling point of about 220°C, (3) a hot-air convection thermal conduction

5 method of passing the board through a place where hot air is forcedly circulated, (4) an
infrared ray method of heating the board at the upper side or the upper and lower sides
of the board by infrared ray, and (5) a method of using a combination of hot-air heating
and infrared-ray heating.

[0080]

10 The molded article composed of the heat-resistant resin composition of the
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
clectronic 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
includes 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 viaa
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.

95 [0082]
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Examples of the surface mount electronic component may include a connector,
a switch, a sensor, a resistor, a relay, a capacitor, a socket, a jack, a fuse holder, a coil
bobbin, a housing of an IC or an LED, and the like, for the surface mount method.
[0083]

5 The heat-resistant resin-molded article obtained by the production method of
the present invention realizes high flame retardancy corresponding to V-0 in UL flame
resistance test standard UL-94 (Underwriters Laboratories Inc. (UL} standard No. 94)
without adding a flame retarder such as so-called halogen-based copper, antimony oxide,

or metallic hydroxide.

10
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 suifide 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. Thereafier, the blended
material was put info 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 ejection quantity of 25 kg/hr, a screw rotation
rate of 250 tpm, a ratio of the resin component ejection quantity (kg/hr) and the rotation
rate (rpm) (gjection 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 pm and a length of 3 mm from the side
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Blistering Resistance Test B A AAAA A A Flane Retardancy V-0 V-0
V-0 V-0 V-0 V-0 V-0 V-0. V-0 Absorption Ratio (% 0.06

feeder (a ratio of a distance from the resin insertion portion to the side feeder to the total
length of the screw is 0.28) with a ratio of 40 parts by mass with respect to 60 parts by
mass of the above-mentioned blended material.

Subsequently, the following evaluation experiments were performed using the

(=13

pellet.
{0085]
[Etching Process and Measurement of Average Diameter]
The pellet of the resin composition was molded using an injection molding
machine and a test piece having a width of 12 mm, a length of 62.5 mm and a thickness
10 of 3 mm was obtained. This was cooled to -40°C and an [zod impact test was
performed in accordance with ASTM E-256, thereby breeking out the test piece. The
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 pm® were
measured using a graphic digitizer “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

25 scanning electron micrograph of Example 9 is shown in FIG. 3, and the scanning
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0.50.40.20.20.40.20.2 [0090] Table 2 Conparative Exanpl es

electron micrograph of Comparative Example 2 is shown in FIG. 4.
[0086]
[Flexural Strength and Flexural Break elongation after Soldering Reflow
Heating]
5 The pellet of the resin composition was molded using an injection molding
machine and a test piece having a width of 10 mm, a length of 50 mm and a thickness of
1.6 mm was obtained. Subsequently, the flexural strength and flexural break
elongation after soldering reflow heating were measured in accordance with ASTM
D790 with respect to this test piece. The reflow heating was performed using an
10 infrared ray reflow device (a product “TPF-2" manufactured by Asahi Engineering Co.,
Ltd.). Inthe heating condition, a pre-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. Thatis, 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,
15  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 machine 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

e
o

evaluated on the basis of the following two steps by observing the box connector after
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heating by the naked eye.

A: Appearance was not changed. B: Blister or melting was observed.

[Blistering Resistance Test B]

The pellet of the resin composition was molded using an injection molding
machine and a box type connector having a vertical length of 50 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 subjected to the reflow process according to the
temperature profile shown in FIG, 1 using an infrared heating furnace (manufactured by
Sanyo Seiko Co., Ltd.: SMT Scope). The appearance thereof was evaluated on the
basis of the following two steps by observing the box connector afier heating by the
naked eye.

A: Appearance was not changed. B: Blister or melting was observed.

[0088]

[Burning Test]: Performed on the basis of a UL-94 vertical test.
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[0089]
Table 1
Examples
1 2 3 4 5 6 7 8 9
Blending PPS1 4131502 - - - - - -
Composition
(parts by
weight)
PPS2 - - | 84.6 417 [50.6153.6 41.0 1497 492
PA6T 1771 88 | 149|178 | 89 | 59 1175 | 88 | 8.8
Hydrotalcite | - - - - - - - - 0.5
Epoxysilane | - - 051051051 05105]05]05
ADD-] 0.5 1 05 - - - - 05 | 0.5 ] 05
ADD-2 05 1 05 - - - - 05 | 05| 05
GF 40 | 40 - | 40.0 | 40.0 [ 40.0 | 40.0 | 40.0 | 40.0
Flexural Before 260 : 260 | 180 | 290 | 290 | 295 | 290 | 290 | 250
Strength Reflow
{MPa) Heating
After 260 | 260 | 180 | 290 | 290 | 295 | 290 | 290 | 290
Reflow
Heating
Flexural Before 23 124 | 50 | 23 (24 |24 |23 24|24
Break Reflow
elongation | Heating
(MPa)
After 23 |1 24 | 50 | 23 24 124 23 | 24124
Reflow
Heating
Blistering Resistance Test| A A - - - - - - -
A
Blistering Resistance Test| - - A A A A A A A
B
Flame Retardancy V0| V-0 [ V-0 | V-0 | V-0 | V-0 j V-0 | V-0 | V-0
Absorption Ratio (%) 0.06 | 0.050.02 | 0.06 | 0.05 | 0.04 | 0.06 | 0.05 | 0.05
Average Diameter [pm] 07 1051050402 ,02|041]02]02
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[0090]
Table 2
Comparative Examples
1 2 3 4 5

Blending PPS1 29.5 1354 23.6 - -
Compositi | PPS2 - - - 351 23.4
on (parts PA6T 29.5123.6 354 234 35.1
by mass) | Hydrotalcite - - - - -

Epoxysilane - - - 0.5 0.5

ADD-1 0.5 | 05 0.5 0.5 0.5

ADD-2 0.5 1 05 0.5 0.5 0.5

GF 40 | 40 40 40.0 40.0
Flexural Before Reflow 260 | 260 260 290 290
Strength Heating
{MPa) After Reflow Heating | 260 | 260 260 290 290
Flexural Before Reflow 1.9 | 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 (%) 13 1 1.0 1.5 1.0 1.5
Average Diameter [pm] 1.6 | 1.2 | Observation 1.2 Observation

impossible impossible
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After Reflow Heating 260 260 260 290 290 Flexural Break el ongation
(MPa) Before Reflow Heating 1.9 1.9 1.9 1.9 1.9 After Reflow Heating
1.9 1.9 1.9 1.9 1.9 Blistering Resistance Test A A

[0091]

The blended resins and materials of Tables 1 and 2 are as follows and
“Observation impossible” of Table 2 indicates that the aromatic polyamide does not
show a particle shape,

5 PPS1: Linear PSS “DSP LR-3G" (non-Newtonian index of 1.2) manufactured
by Dainippon Ink and Chemicals, Incorporated

PPS2: Polyphenylene sulfide resin obtained by mixing linear PPS “LR-100G”
(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, Incorporated with a former/latter = 80/20(mass
ratio) (viscosity: melt flow rate of 50g/10 minutes and non-Newtonian index of the
mixture of 1,2)

PAGT: 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 Advanced Polymers Corporation, isophthalic acid and
hexamethylenediamine as an essential monomer component

Epoxysilane: y-glycidoxypropyltrimethoxysilane

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., Lid.

GEF: Glass fiber Chopped Strands (fiber diameter of 10 um and length of 3 mm)

INDUSTRIAL APPLICABILITY
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[0092]

According to the present invention, it is possible to provide a heat-resistant
resin composition which has excellent heat resistance, does not show a reduced
mechanical strength such as flexural strength even after being passed through a reflow

5 furnace and heat-treated under high temperature conditions, and also has an excellent
flame retardancy, a production method of the heat-resistant resin composition, a heat-
resistant resin-molded article, and a surface mount electronic component,

[0093]

Accordingly, the heat-resistant resin composition of the present invention

16 shows an excellent heat resistance in a high-temperature range and, when the heat-
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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1.6 1.2 Qbservation inpossible 1.2 Oobservation inpossible [0091]
The bl ended resins and materials of Tables 1 and 2 are as follows and
"Qbservation inpossible" of Table 2 indicates that the aromatic
pol yam de does not show a particle shape. 5PPS1: Linear PSS "DSP
LR-3G' (non-New oni an i ndex of 1.2) manufactured by Dai ni ppon Ink and
Chem cal s, Incorporated PPS2: Pol yphenyl ene sulfide resin
obt ai ned by m xing linear PPS "LR-100G' (non-Newtonian index of 1.1)
manuf act ured by Dai ni ppon I nk and Chenmi cals, |ncorporated and
branched PSS "LT-10G' (non-Newtonian i ndex of 1.5) nmanufactured 10 by
Dai ni ppon I nk and Chem cals, Incorporated with a fornmer/latter =
80/20 (mass ratio) (viscosity: nelt flowrate of 50g/10 m nutes and
non- Newt oni an i ndex of the m xture of 1.2) PA6T. Aromatic pol yam de
(rmelting point of 310C and Tg of 1Wt ai ned by reacting 65 to 70%
by nole of terephthalate acid of " A-1004" 15 manufactured by
Sol vay Advanced Pol yners Corporation, isophthalie acid and
hexanet hyl enedi am ne as an essenti al nonomer conponent Epoxysil ane:
y- gl yci goxypropyl tri met hoxysi | a0Reat-resistanAdeh dorldsitide b@dpmgnol - based
anti oxi di zi ng agent "I RGANOX 1098" manufactured by Chiba Specialty
Chem cals Co., kipdlyaAbENAde RE8SANGHMBASRA NevESesShdg-diedtio 0.9;
stabilizer "I RGAFOS 168" nmanufactured by Chi ba Specialty Chenicals
Co., Ltd. @& d ass fiber Chopped Strands (fiber dianeter of 10 pm
and length of 3 mm | NDUSTRI AL APPLI CABI LI TY

an aromatic polyamide (B) having terephthalic acid amide as an essential

structural unit,
10 wherein the aromatic polyamide (B) comprises a terephthalate amide structure

represented by following Structural Formula a:

O
H H I 1}
—N—-R—N-C G Stmctural Formula a

15 wherein R is an alkylene group having 2 to 12 carbon atoms,
wherein a content of the tersphthalate amide structare is 65% by moie or more
with respect to 2 total acid amide structural unit constituting the aromatic polyamide
(B);
a ratio [(A) /(B)] of the polyarylene sulfide resin (A) to the aromatic
20  polyamide (B) is 70/30 to 95/5 by mass;
the aromatic polyamide (B) is particulately dispersed in the polyarylene suifide
resin (A) as a mafrix; and
an average diameter of a particle of the aromatic polyamide (B) is in a range of

0.1 to 1.0 pm.
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[ 0092] According to the present invention, it is possible to
provi de a heat-resistant resin conposition which has excellent heat
resi stance, does not show a reduced nechani cal strength such as
flexural strength even after being passed through a reflow 5 furnace
and heat-treated under high tenperature conditions, and al so has an
excellent flanme retardancy, a production nethod of the heat-resistant
resin conposition, a heat-resistant resin-nolded article, and a
surface nount el ectronic conponent. [0093] Accordingly, the

heat - resi st ant Q%&e%@ﬁ@tﬁﬁﬂr&ﬂﬂgo&fpoéiﬁ& RE&3BBLo ERENLIHR L GRBows an
excel l ent heat resistance in a high-tenperature range and, when the
heat - resi sfoRéd-out@&dtidn 6PARBEIcE h®blcicdmpszedof he b reldfahAesn MOUNt

el ectroni c conponent, a variation in nmechanical strength and a
variation kompaphieatadded ofithtaherghie eslton el wbsponehbbattediona sol dering
process are very small despite being exposed to a high tenperature at
the tinme ofcasmhgeledtrog rioroktvge KBS, tinke); tredivargiy/diathdiar deaticlkesf the ant
resin 15 conposition is particularly used in a connector, a switch, a
rel ay, a ceiomabopdyamidnB)ds chipnel tyomlcuhiinhancaverage diameledofHtoles iemed ne
of the soldering to the printed board in the SMI nethod. CLAIMS 51. A
heat - r esi sPa#e erchBigpreseyrod censitrindihp pyesden giamgtey of ra hylkerehe tietdgde
resin (A) having non- Newt oni an index of 1.3 to 0.9; and an
aromatic p 1a§71§§?f@i§h?35mﬁ§%i ng terephthalic acid anmide as an essenti al
structural unit, 10wherein the aromatic polyam de (B) conprises a
terepht hal ate am de structure represented by follow ng Structural

Formula a: 0 3.H Hll’!le ﬁe'?tj’f-xl%sglfan 1‘85‘911 (%msﬁocsi'fllg}l la"éc%}:dinlfcgot{) rg}althl?' 1 ,aﬁmher

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

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

comprising a hydrotalcites compound (D).

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

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

6. A method of producing a heat-resistant resin
composition, comprising the steps of:
inserting a polyarylene sulfide resin (A} having a non-Newtonian index of 1.3

25  t0 0.9 and an aromatic polyamide {(B) having terephthalic acid amide as an essential
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15 wherein Ris an al kylene group having 2 to 12 carbon atons,
wherein a content of the terephthalate am de structure is 65% by nol e
or nore with respect to a total acid am de structural unit
constituting the aromatic pol yam de (B); aratio [(A
/(B)] of the polyarylene sulfide resin (A) to the aromatic 20

polyam de (B) is 70/30 to 95/5 by nmass; the aromatic pol yam de
(B) is particulately dispersed in the polyarylene sulfide resin (A
as a matrix; and an average dianeter of a particle of the

aromatic polyam.de (B) is in a range of 0.1 to 1.0 m 25 2.
The heat-ri@,\tg%é ra&ﬁptgr%%?wlﬁﬁﬁtﬁgﬁiwi“%ﬁaﬁ cording to claim1, wherein,
when a broken- oyt ti f ml.ded article.c 0 of .t.he

heat - r esi st ant %ggﬁ’g%%%%%%@fl %8# O!ygr y% %Is*luté%&vhe Iﬁ?’g)ﬁangr%geaaﬁ?n(}atgol vent

and subseqyepi}te %ﬁ@ﬁé&%’e c%ﬂdj@ilpﬁ A0 OFAH%?J“F%Q‘%&S{YS%%% 8¢ 4 ?efiﬁoo

times), the average dianeter of particles o a ti'c polyam de
(B) is obtgiRgteRYo & drSMtRidoRTad RpRY B 286 SR LEEwehilig] 88) bay ged by
t he etching process and consi dering e average dianmeter of the holes
as the avetawe(giapmher of the particles. 3. The

heat -resi stant resin conposition according to claim1, further 10
conpri sing an epoxyinihs@dmstid Porentd D) chgprageferdpiihalate amide ductlize
heat -resi stant resin conposition according to claim3, further

conpri si ngreardagrdieddtyabiévries Sconpelvdn@Py: 15 5. The

heat -resi stant resin conposition according to claim1, further
20conprising a fiber rginforcing material (E-1) or an inorganic
filler (E-2). H g. |A pethod |of producing a heat-resistant resin
conposi ti on, TONpPRi~siNng e spems of :  Structural Forngldér t i ng a

pol yaryl ene sul fide resin YAy having a non-Newtoni an index of 1.3 25
to 0.91nd an aromatic pol yam de (B) having terephthalic acid am de
as an essential _structural unjt . into tw n-screw extruder; and

mol ting. and RABRIPHD HHETDEOYRPHBAOJIEPOb PES  n (A) and { he
aromati c polyam de (B) under..the ¢ ition that a.ratjo of. an

ej ection quantity 3“3:(6%3'@{'7? s %no?ft@e ?gggtﬁgﬁ%ﬁ%bdﬁé S lsa&t;}&gﬁwoi’coot‘ F%on
rate (rpm _(£] j y! j . ; 0.2
R e e s e

t er epht hal @%)e am de structure represented by follow ng Structural
Formul a a: HH

15

1. The method according to claim &, wherein an epoxy-based silane coupling

agent (C) is melted and kneaded together with the components (A) and (B).

8. The method according to claim 7, wherein a hydrotalcites compound (D)

20 is melted and kneaded together with the components (A} to {C).

Q. The method according to claim &, wherein a maximum torque of the

extruder is 20 to 100 (A).
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-NRNC 0 CStructural Formula a wherein Ris an al kyl ene group
having 2 to 12 carbon atons, wherein a content of the
terephthal ate am de structure is 65% by nole or nore with respect to
a total acid am de structural unit constituting the aromatic

pol yam de (B). 7. The nethod according to claim®6, wherein an
epoxy-based silane coupling agent (C) is nelted and kneaded t oget her
with the conponents (A and (B). B. The nethod according to
claim7, wherein a hydrotalcites conpound (D) 20 is nelted and
kneaded together with the conponents (A) to (CO). 8. The met hod
according to claim6, wherein a maxi numtorque of the extruder is 20
to 100 (A). 25 10.The nethod according to any one of clains 6 to 9,
5further conprising the step of inserting a fiber reinforcing
material (E-1) or an inorganic filler (E-2) into the tw n-screw
extruder froma side feeder. 11. A heat-resistant resin-nolded article
conprising a 10, 'heat - r esi st ant TiRShdfho@@BRBGHE 100y owhefBiifs thed,
heat -resi stant resin conposition 10conpri ses: a pol yaryl ene

sul fi de 5r egirthey Wmphiaing iy steprdinstdéing o fibancinfocténg rafterial 4 Poind and an
aromati c polyanm de (B) having terephthalic acid am de as an essenti al
st ruct ur al ngrgepic filler (E-2) into themeér-eirew etaderfomne side fredeyan de (B)
conprises a terephthal ate am de structure 15 represented by
Structural Fornula a: O HH1l -NR-NC

1. A heat-resistant resin-molded article comprising a
heat-resistant resin composition, wherein the heat-resistant resin composition
10 comprises:
a polyaryiene sulfide resin (A) having 2 non-Newionian index of 1.3 to 0.9 and
an aromatic polyamide (B) having terephthalic acid amide as an essential
structural unit,
wherein the aromatic polyamide (B) comprises a terephthalate amide structure

15  represenied by Structural Formula a:

O Q
—_—N=—R=—N=C C—  Structwral Formula a

wherein R is an alkylene group having 2 to 12 carbon atoms,
20 wherein a content of the terephthalate amide structure is 65% by mele or more
with respect to a total acid amide structural unit constituting the aromatic polyamide
B);
a ratio [(A) /(B)] of the polyarylene sulfide resin (A) to the aromatic
polyamide (B) is 70/30 to 95/5 by mass; and

25 when a broken-out seciion of a molded article composed of the heat-resistant
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O Structural Formula a wherein Ris an al kyl ene group having 2 to 12
carbon atons, 20wherein a content of the terephthal ate am de
structure is 65% by nole or nore with respect to a total acid am de
structural unit constituting the aromatic pol yam de (B); a
ratio [(A) /(B)] of the polyarylene sulfide resin (A) to the aromatic
pol yam de (B) is 70/30 to 95/5 by mass; and 25when a br oken- out
section of a nolded article conposed of the heat-resistant resin
conposition is etched with an organi ¢ sol vent and subsequently

i ametor ofRoER R hE Pl ?#Ca%fcsséf’v%% ﬂé%é@g?%fe%ﬂtﬁe%@sﬁlgﬁ%@a%? 01
to 1.0 PM sedfing fle %anr%ﬁe&g%'gﬁésc%'t | Al %QEB%% dbe b B

a nol ded arti t he SIS resi 05| Ion accoralng to

any one of uflcini phodk lémaaea#ge%foanm Jptal terninal.

e

12 A surface mount electronic component, comprising;
a molded article of the heat-resistant resin composition according to any one of
claims 1 to 4, and 5; and

a metal terminal.



