DESCRI PTI ON HEAT- RESI STANT RESI N COVMPCSI TI ON, METHOD OF PRODUCI NG THE SAME,
HEAT- RESI STANT RESI N- MOLDED ARTI CLE, AND SURFACE MOUNT 5 ELECTRONI C
COVMPONENT TECHNI CAL FI ELD [0001]° The present invention relates to a resin
conposition containing a polyarylene 10 sulfide resin and an aronatic

pol yam de resin, a production nethod of the resin conposition, a

heat-resi stant resin-nolded article, and a surface nount el ectronic
conmponent. BACKGROUND ART [0002] 15 Since a polyaryl ene sulfide resin,
which is represented by a pol yphenyl ene sulfide resin, has a high nelting

poi nt, excellent flane retardanc m% ncal resistance, and good
fluidity during nolding, the pol ?;%ry ene ?&ffi de resin is wdely wused in
vari ous el ectroni c conponents, mechanical parts or autonobile parts as an
engi neering plastic for injection nolding.. 20 [0003] Recently, in the

el ectric or. el LCol ' 1.t 1.niat ur i ' oducts or
i npr ovemntH@f'MﬁNvmégﬁfﬁ%ﬁT&%nm}%]g (315 P@W@ﬁég ectronic
conmponent on a printed board is perforned by a so-called surface nount
mothod  ( BOMGETEEAERESIEANT R UN-MOTRED afTiceEns8) SURFALE MG ogy of
mounting an 1 el ectronic cog)onent on a board by the SMI nethod, tin-I|ead

eutecBic solder (melting pdilCTRONFACOMBONIBER general ly used in the
past. However, recently, |ead-free sol der

TECHNICAL FIELD

10001]
The present invention relates to a resin composition containing a polyarylene
10 sulfide resin and an aromatic polyamide resin, a production method of the resin

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

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

sulfide resin, has a high melting point, excellent flame retardancy and chemical
resistance, and good fluidity during molding, the 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



obt ai ned by addi ng various types of netal to tin as a base material has been
used in place of the conventional solder, due to environnental

~ contam nation. 5 [0004] Since the |ead-free solder has a higher nelting
poi nt than that of the tin-lead eutectic solder, for exanple, tin-silver
eutectic solder has a nelting point of 220C, the tenperature of a heating
furnace (reflow furnace) has to be further increased at the tine of surface
nmount i ng. Thus, when sol dering a resin-based el ectronic conponent such 10 as
a connector, there has been a problemthat the electronic conponent nelts or

def orms  dgtuboift BEHehAR chWRARLLE 'Y MR AR head RARRHYANE (el

hi gh- heat-resistant” resin nater ace nount el ectroni cg conponent

has been str.o wrdesired. [ 0005] whi | as_a high- resi;gt.ant resin
macer o P PRIRE IR GE et tuar B o ey e e R B ROARls

pol yaryl ene .sul] fide.wth aromati ¢ pol yam de has been known (for. exanple, see
Bt ot Dot bYain vadiogh o eLme A sy ine sRiord) TR Gsi yar yl one
sul fide and the aromatic pol yam de generally show | ow conpatibility, it is
di ffi cul tplacs of e ngnqwﬁsqlqé@ %ﬁgyawrwn@ CPRIGBINGHANL he ar omati ¢

pol yam de. Accordingly, a weak point of the aromatic polyam de of a | ow
moi st &r e absor pRd0gh 20 characteristic significantly stands out, and results
blistering to occur easily on the electronic conmponent passing through the

heat i ng f ur nac8irce ¢id lead-fre¢ seldea)has Whighey eve]tinggfoimrthdrhthatedfehd timiddad conponent
i s passed through the reflow furnace, a nechanical property such as

flexural eutdcedgblded fordri@pleoti@bver lelteddélidli@hat @ mdigngigdigy dforatC.afe i n
di spersi on of polyarylene sulfide and aromati c pol yam de, flane retardancy

oL er! o e NGRLTUADLL oo O BRLIAR Sl Roood o
sati st ety gyrace mounting. Thus, when soldering a resin-based electronic component such
10  as a connector, there has been a problem that the electronic component melts or deforms
in the heating furnace (reflow furnace). Consequently, a high-heat-resistant resin
material for a surface mount electronic component has been strongly desired.
[0005]
Meanwhile, as a high-heat-resistant resin material, a resin composition obtained
15 by melting and kneading polyarylene sulfide with aromatic polyamide has been known
(for example, see Patent Document 1 and Patent Document 2). However, since the
polyarylene sulfide and the aromatic polyamide generally show low compatibility, it is
difficult to uniformly mix the polyarylene sulfide and the aromatic polyamide.
Accordingly, a weak point of the aromatic polyamide of a low moisture absorption
20  characteristic significantly stands out, and results blistering to occur easily on the
electronic component passing through the heating furnace (reflow furnace). Moreover,
after the electronic component is passed through the reflow furnace, a mechanical
property such as flexural strength to deteriorate. In addition to the deterioration in

dispersion of polyarylene sulfide and aromatic polyamide, flame retardancy deteriorates

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



Pat ent Docunent 1:Japanese Unexam ned Patent Application Publication No.
H02- 123159 Patent Docunent 2:Japanese Unexam ned Patent Application

* Publication No. 5 HO05-5060 DI SCLOSURE COF | NVENTI ON [0006] Accordingly, an
obj ect of the present invention is to provide a heat-resistant 10 resin
conposition which has excellent heat resistance, does not show a reduced
mechani cal strength such as flexural strength even being heat-treated under
a high tenperature condition when being passed through a reflow furnace,
and al so has an excellent flame retardancy; a method of producing the

heat - r esigiRhic §5418ctROPRP SirnoPPe satiRfigy @ surface mount el ectroni c conponent.

15 [0007] The present 1hventor has conducted extensive studies to solve the

5 [0007] i ed ext: ve
anen 2 pol yar v aedt DR IPelte PopSithde bl ARKAR ARG ' 120 ng

t er epht h?klﬂ#;afﬁg am de as an essential structural unit are blended with a
pr edet er ] éio and the aromatic 20 polyam de (B) is mcro-dispersed in

t he pol yarylene sulfide resin (A),. the nechanical _stre such _as fl exural
strength does RBENHRPIN arlapanetUnpgsamin %Q%%@@heéftlopﬁ%ﬁ?gp%m @ pol yani de
(B) is excellent and flame retardancy is excellent although a heating
t r eat AentHN5@heati ng furnace (reflow furnace) is performed under a
hi gh-tenperature condition when the nolded article is surface-nmounted on a
printed board. Thus, the 3 inventor conpleted the present invention. [0008]

DISCLOSURE OF INVENTION
[0006]
Accordingly, an object of the present invention is to provide a heat-resistant
10 resin composition which has excellent heat resistance, does not show a reduced
mechanical strength such as flexural strength even being heat-treated under a high
temperature condition when being passed through a reflow furnace, and also has an
excellent flame retardancy; a method of producing the heat-resistant resin composition;
and a surface mount electronic component.
15 [0007]

The present inventor has conducted 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



The present invention relates to a heat-resistant resin conposition
containing a polyarylene sulfide resin (A) and an aromati c pol yam de (B)

* having terephthalic acid 5 am de as an essential structural unit at a
former/latter ratio of 70/30 to 95/5 by mass, wherein the aromati c pol yam de
(B) is particulately dispersed in the polyarylene sulfide resin (A as
matri x and an average dianeter of the particles of the aromatic pol yam de
(B) isin arange of 0.1 to 1.0 m [0009] 10 The present invention further
relates to a production nmethod of a heat-resistant resin conposition, the

net hod i NEYdnidrmBniphe& the peesdntiRlondion! ene sul fide resin (A) and an aromatic
pol yam de (B) having terephthalic acid am de as an essential structural unit

into atwin sc[(ﬁ)(ygjaxtruder and nelting and kneadi ng the pol yaryl ene sul fide
resin (A) and the aromatic polyam de (B) under the condition that a ratio

of 20 et onTUBLLY ARLAGAIE) ¥l FSBIAN FRTROASIAAG Byl o120 O
kg/ hr/ . [,0010 Th t i ti furt el at . .
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unit at a former/latter ratio of 70/30 to 95/5 by mass, and when a
br oken- ouvheseis thegromptiapolyemited Ba it pasticulaelrsishersed in tapolyarlencesilfideant resin
conposition is etched with an organic sol vent and subsequently observed on
a scanni rrgsieAray watrixiand as evgregd ¢iaBe G of thersiticlarpldvearagetidpalyemste of hol es
formed by the etching process is in a range of 0.1 25 to 1.0 m 4 [0011]
{B) is in a range of 0.1 to 1.0 pm,
[0009]
10 The present invention further relates to a production method of a heat-resistant
resin composition, the method including inserting a polyarylene sulfide resin (A) and an
aromatic pdlyamide (B) having terephthalic acid amide as an essential structural unit
into a twin screw extruder and melting and kneading the polyarylene sulfide resin (A)
and the aromatic polyamide (B) under the condition that a ratio of an ejection quantity
15  (kg/hr) of a resin component to a screw rotation rate (rpm) (ejection quantity/screw
rotation rate) is 0.02 to 0.2 (kg/hr/rpm).
[0010]
The present invention further relates to a heat-resistant resin-molded article
including a heat-resistant resin composition containing a polyarylene sulfide resin (A)
20  and an aromatic polyamide (B) having 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.



The present invention further relates to a surface nount el ectronic
conponent including a nolded article of the heat-resistant resin conposition
“and a netal termnal as an essential conponent. 5 [0012] According to the
present invention, it is possible to provide a heat-resistant resin
conposition which has excellent heat resistance, does not show a reduced
mechani cal strength such as flexural strength even after being passed
through a reflow furnace and heat-treated under high tenperature
conditions, and al so has an excellent 10 flame retardancy, a nethod of
producing the hg@frjresi stant resin conposition, a heat- resistant
resin-nol ded article, and a surface nount el ectronic conponent. [0013]

pccordingl . helifkad B30 HAMEE S ATRARHIE Al oloBfo il ESFAnchfivent | on

shows excel |l ent resistance in enperature range a when t he

heat - r esi st resi 15. €0 ftion.i.s .U in_the surf | ectronic
conponent Tiaind S bRe Bici IS hid AP el sodnd Mol SF SRRl o ar ance
of the electronic, conponent after a soldering process are very small
despite b@%%ﬂ%@!ﬁl&ﬁ RYCBL hj gh tenperature at the time of soldering to the
substrate. Accordingly, the heat-resistant resin conposition is
particul arly udBflAl i n a connector, a switch, a rel ay, a coil bobbin and a
capaci tor which 20 are provided at the time of soldering to the printed
board in the SMcading®, the BREER IDERSHRY. FTs ORSTre T-propRisy SOBIM] FIG1 is
a graph show ng a tenperature profile in an infrared heating furnace in 5 a
bl i st er - r esinstoanpositios twhitch fes@x@elleat beas teaistinng dekeneirshownriredwgdaph of Exanpl e
8 (2,500 tinmnes).

- mechanical strength such as flexural strength even after being passed through a reflow

b

furnace and heat-treated under high temperature conditions, and also has an excellent
10  flame retardancy, a method of producing the heat-resistant resin composition, a heat-
resistant resin-molded article, and a surface mount electronic component.
[0013]
Accordingly, the heat-resistant resin composition of the present invention shows
excellent heat resistance in a high-temperature range and, when the heat-resistant resin
16  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 substrate. Accordingly, the heat-resistant resin composition is
particularly useful in a connector, a switch, a relay, a coil bobbin and a capacitor which

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

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

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



FI'G 3 is a scanning electron m crograph of Exanple 9 (2,500 tines). FIG 4
is a scanning electron m crograph of Conparative Exanple 2 (2,500 5 tines).
* BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [0015] A heat-resistant resin
conposition of the present invention includes, as 10 nmentioned above, a

pol yaryl ene sulfide resin (A) and an aromatic pol yam de (B) having
terephthalic acid am de 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
pol yam de (B) is greater than the range, the dispersion of the aromatic

pol yam de, giRlerdedighntqsates, flane retardancy deteriorates, noisture

resi stance deteriorates, and strength after a refl ow process 15

deteri tes. o i I id B) i
et eri orat e, HIGOR@Ring (obh ERREA, AERIIEE PISY Gl yam de (B) i<

| ess than the range, rovement © resistance is
i nsufficient. i ‘ {01 eyl ably in the
range of from @gﬁ’%ﬂtagg%g %gﬂn@sdél%%dr%arﬁl{)ﬁgﬁ\?lﬁ@\}\%%pﬁ?@6%‘? g)'pr ovi di ng
excellent fla et ar danc hani cal str th after_the, ref process
and heat resi g?é‘rﬁrcel.s af&ﬁft‘%%%?&r% ipfeEogranh of GunRaraNe Exanihle Z]dgm present
i nvention, as described above, the aromatic polyamde (B) is particulately
di sperssecflm‘i’? the polyarylene sulfide resin (A) as a matrix and the average
di aneter of the particles of the aromatic polyanmde (B) is in a range of
0.1 to 1.0 m By mcro-dispersing a predeterm ned anount of the aromatic 6
pol yam de (B) in tBESDMODEIROR CARRYDNG OIST THEANVISNEIOM!E ri x, excel | ent
heat resistance provided by the aromatic pol yam de (B) can be exhibited
wi t hout deteriorating the flame retardancy provided by the pol yaryl ene
sul-fide resin (#1511 n particular, the fact
A heat-resistant resin composition of the present invention includes, as
10  mentioned above, a polyarylene sulfide resin (A) and an aromatic polyamide (B) having
terephthalic 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



of* exhibiting a specific performance of giving excellent nmechanical strength
such as 5 flexural strength after being passed through a reflow furnace

" under a high-tenperature condition while maintaining excellent flane
retardancy is worthy of special nmention. [0017] The average dianeter of the
particles of the aromatic polyam de (B) can be obtained by cal culating an
average dianeter of holes forned by etching a broken-out 10 section of the
nol ded article conposed of the heat-resistant resin conposition with an
organi ¢ sol vent, and considering the average di aneter of the holes as the

above- nmgRljaeNGd(B)L RG] dirdehd ai1fied rebitg ADas bintlies, exeélRnt héue rd3istdees - out
section is observed on a scanning electron mcroscope (2,500 tines). That

i's, the hpbgdQNey iMe aRinHiRpoRHimide ) AR RikBibittdRiRbeticRgiorstReaRe i s a hole-
15 shaped voi d vihich appear by renoval of particles of the aromatic

ol yam d i I I i rES mat ri

P the. gtreifdaBRe bR byHEpHul Rl e U (A, TEPhRcld) dRER8 MOCT
aromatic | v-am . Accordingly,..i h i i n aver age
G oot er P RIS R PETREHAROLY il dOienPhEaical INGRH Gfln 187 SVEY 80
consi deri t he di ers. of the holes forned by the et.chin rocess as the
S0 S tisutal el Bite? bRioRpetsed duOR a ttledt fgtn ider i e B EER>° P501)
A nmet hod of . form ng the broken-out section of the | ded article includes,
for exaﬁﬁn@,twwhﬁp ﬁ&lll&alﬁé’&tQXF@iﬁ“%ﬂalﬁ? IetRARCYCiS At gACSIH 1R MORest pi ece
having a width of 12 mm a length of 62.5 mm and a thickness of 3 nm by

i nj ecti on nol dl@47]1 cooling the 25 obtai ned nol ded article to -40 to -60C,

perform ng an | zod inpact test based on ASTM 7 D-256 (load: 30 kg), and
form ng the br Theavepage Baueteool the @it} 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 a hole-
15  shaped void which appear by removal of particles of the aromatic polyamide (B)
dispersed in the polyarylene sulfide resin (A) as a matrix and the diameter of the hole is
equal to the diameter of particles of the aromatic polyamide (B). Accordingly, in the
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 mm by injection molding, cooling the

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

=1



As a nethod of etching the nolded article, the broken-out section obtained
by the above nethod is etched with an organi c sol vent which can dissol ve

" the aromatic 5 polyamde (B), so as to renove the aromatic polyamde (B). In
detail, the broken-out section obtained by breaking out the nolded article
of the heat-resistant resin conposition is imersed in the organic sol vent
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
t he etching process may be a sol vent which selectively 10 di ssol ves and
renoves Q56 (lspdr39ikey), @drfbinging shebrokdieowrsedtivin. ¢ pol yam de (B), such as
chloroform 2-propanol or trifluoroacetic acid. Arong them in particular,
in the presenfpgigyention, trifluoroacetic acid is preferable fromthe

vi ewpoi nt of excellent solubility of the aromatic polyamde (B). In

addi tion, the alGhhdodsRa e MR AFELOIFRHOMAIRE SABTObRIRANAL T @

condition to a heating conditron and nmay be 15 perforned, for exanple, under

the condiyi og 8 ETBRRRN WAE AYYIREDOIAMGAEH ik BRI ibitbar | [0 case

of using uor oac organi ¢ sol vent, a nper at ure
process bhecone ssi ble and the defarmation.of,th | s after the etching
P oceds dnynds Y e St B ARl Blag it o BBl Repf o °F or ¢ e
etching process .to, be r.formed at to .30 he aromati c. pol yam de (B) is
removed f*ﬁ?ﬁ“?g’“l“ﬂ"él WB’%‘HP%BW EEHI%% aicle ﬂgj‘h@}@ﬁté‘iﬁ’s‘ﬁggh@amart icle and the
hol es having the same dianeter as, that of the particle of the aromatic
pol yam deopmpsitien is igrpereed 1 thiogaalg solypaad dhkedled by vitasonigs, andthsiomat i ¢
pol yami de (B), which are micro-dispersed before the etching process, exist.
[0020] 2be iekerroul sgéondisainaned with apdiord snsldhery dowk e (Heraghe okganiceas on t he
same surface of 8 the etched broken-out section by the scanning el ectron
m cr oscopelvelt Bhidh cambssed 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 trifiuoroacetic 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
petformed 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



measuring the dianeters of all the holes observed in a range of 2,600 nR per
area, and obtaining the average of dianeters of the holes in the two areas,
“that is, all the holes observed in a range of 5,200 n2. Here, the

measur enent of dianmeters of the holes 5 may be perfornmed by magnifying the
scanni ng el ectron m crograph photographed at 2,500 tines to an A3 size and
using a graphic digitizer such as product "KD4600" nmanufactured by GRAPHTEC
Corporation. [0021] The cal cul ated average di aneter of the holes is equal
to the average dianmeter of 10 the particles of the aromatic pol yam de (B)
and is i nh@cithgidgokdn-butaeetdnlbytthe dcalnipeldciroh ticiosase iz, s00viars)j,on, if the
average dianeter is greater than the above.range, sufficient flane

r et ar danGyeagiiingd @k dienddt af M thetistestodsdrhed Bl Rnbo6E2 500 uaf peirpl)eh@gy and
the mechanical strength deteriorates after the reflow process. In contrast,
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di anet er beco ess than the 15 above range and sufficient heat resistance
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having a structure in which an. aromati.c ri.ng anqg a sul fur_atomare bonded as
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represented hy the faollow ng Structuyral Fornmula 1 as the repeating unit,

[ 0023] W&?@W@h}f GReM il 1 BC forporation.

[0021]
The calculated average diameter of the holes is equal to the average diameter of
10  the particles of the aromatic polyamide (B) and is in a range of from 0.1 to 1.0 pm. In
the present invention, if the average diameter is greater than the above range, sufficient
flame retardancy can not be obtained due to the deterioration of morphology and the
mechanical strength deteriorates after the reflow process. In contrast, if the quantity of
aromatic polyamide (B) is insufficient, the average diameter becomes less than the
15  above range and sufficient heat resistance cannot be obtained. Accordingly, it is
preferable that the average diameter of the holes be 0.1 to 0.6 um, 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, is a
resin having the structure represented by the following Structural Formula 1 as the
repeating unit,
[0023]

25 [Chemical Formula 1]



R5 r\~S 5 1] ~J Structural Formula 1 R6 ~ wherein, R5 and R6 each
_independently represents a hydrogen atom an alkyl group having 1 to 4
carbon aton(s), a nitro group, an am no group, a phenyl group, a methoxy
group, or an ethoxy group. 10 [0024] Here, in the structure represented by
Structural Fornmula 1, in particular, it is preferable that R5 and R6 in the
formul a be a hydrogen atomin view of the nmechanical 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 Fornula 2 or the
structure 15 having a sul fur atom bonded at neta-position represented by
Structural Forrmula 3. [0025] [Chemi cal Fornmula 2] Structural Formula 2 20
S Structural Fornmula 3 [0026] 25 Anong them it is preferable that the
structure having the bond of the sulfur 10 atomand the aromatic ring as

t he repeating ngts be the structure that the sulfur atomis bonded at the

par a- position ®Ythe aromatic ring represented by Structural Fornula 2, in
vi ew of heat resNs ce or crystalline of the PAS resin (A).
—r _—s—
5 k / \/ Structural Formula 1
RG

wherein, R and R® each independently represents a hydrogen atom, an alkyl
group having 1 to 4 carbon atom(s), a nitro group, an amino group, a phenyl group, a
methoxy group, or an ethoxy group.

10 [0024]

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

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

[0025]

[Chemical Formula 2]

< > S— Structural Formula 2
20

Structural Formula 3

[0026]

25 Among them, it is preferable that the structure having the bond of the sulfur

10



[0027] 5 The PAS resin (A) may include not only the structure represented
_ by the structural Formula 1, but also a structure represented by the
following Structural Formulas 4 to 7, [0028] [Chemical Formula 3] 10
Structural Formula 4 0 02 Structural Formula 5 15\ / O Structural Fornul a
6 20/ \ \ / S Structural Fornula 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 nechani cal
st r engt h a&n ehd theerdABia Bisd a5 thé\yepedrenutitséeghe stotcture shat dprsaifonstech by
Structural Forrmulas 4 to 7 11 are included in the PAS resin (A, the

bondi ng roeeed fiehepdrapayitibe ofithy aedmaatic rnrepresan@bby BetctantFarnbilo2kin
copolymer. [0029] The PAS resin (A may have a trifunctional structure

r epr esentgély BY hddd Gesistdriek bP¥ys@llpk ofelelPAd resBr(@yl @ 8 or a naphthyl sul fide
bond, however, the ratio of the nolar nunber of the structures to the total

mol ar nunber i pghygi ng that of other

b The PAS resin (A) may include not only the structure represented by the
structural Formula 1, but also a structure represented by the following Structural
Formulas 4 to 7,

[0028]

[Chemical Formula 3]

: : o Structural Formula 4

‘Q_gz___ Structural Formula 5
15

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

11



structures is preferably 3% by nole or less and nore preferably 1% by nol e
_or less. [0030] [Chemcal Formula 4] 10 S Structural Formula 8 5 [0031]
15 The PAS resin (A) can be, for exanple, produced by the follow ng nethods
(1) to (3): (1) a method of reacting sodiumsulfide and p-dichl orobenzene
in a sulfone- based solvent such as sulfolane or an am de-based sol vent such
as N-net hyl pyrrolidone or dinethylacetam de, 20 (2) a nethod of

pol ymeri zi ng p-di chl orobenzene in the presence of sulfur and sodium
carbonate, (3) a nethod of self-condensation of p-chlorobenzene. [0032]
Anong t ham intlidedrinttho BAS 1ysinfA), dechdndipgsnodeathersal fiag be amgopa tindbinor obenzene
25 in an am de- based sol vent such as N-nethyl pyrrolidone or

di net hyl aopélsumetiandot black 2opplyrhene- based sol vent such as sul fol ane is
preferable in view of excellent industrial productivity and the
facilitation ofpopbp reaction control. Here, in the nmethod (1), either
commercially avail abl e sodium sul fide may be used, or alternatively sodium

hydrosul fi de i$hd pASE&SH PAY Hayd REUWRRMAON dRulrd pleQGR BihEi de is reacted
with 5 sodi um hydroxide in an am de-based sol vent or a sul fone-based
sol vept, ¢ foh@SHGEural Formula 8 or a naphthyl sulfide bond, however, the ratio of the
molar number of the structures to the total molar number including that of other
structures is preferably 3% by mole or less and more preferably 1% by mole or less.
[0030]
[Chemical Formula 4]
10 S
Structural Formula 8

[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-dichlorobenzene in a sulfone-
based solvent such as sulfolane or an amide-based solvent such as N-methylpyrrolidone
or dimethylacetamide,

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

(3) a method of self-condensation of p-chlorobenzene.

[0032]

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

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

12



sodi um sul fi de, and subsequently p-dichl orobenzene is added in the reaction
_ systemto performpolynerization. In addition, in the method (1), when
reacting sodiumsulfide wth p-dichlorobenzene, it is preferable to add

al kali metal salts of carboxylic acid or sulfonic acid, or alkali hydroxide
in order to adjust the polynerization degree. 10 [0033] In the PAS resin
(A), a linear polyarylene sulfide resin having a substantially |inear
structure is preferable in that the nechanical strength of the nol ded
article and the dispersing ability of the aromatic pol yam de (B) are

excel | entsuont-bived belaentrsesh at suhfobane of prefeeabioindddwarf exadllent isdsstgali f i cant |y
inproved. In detail, a non-Newtonian index is 15 preferably from1.3 to 0.9

and nor e podfcdvap hiyd fhedmilltatlod of the Geactibf 0Sdttol HeHere, inhiie AethddaWy, @ithen | ndex
is a value obtained by calculating a slope of the logarithmc plot of a

shear i ng @hin@sHsiall$ avAlabRedHiAIsH1AIEMaR ba usN BLalimatielyt9dik90 (sec-1 )
whi ch are obtained by the neasurenent using dice having a dianeter of 1 nm

and a 20 fi : ; Lt : 300C by
11 g 1 R e B e e el £ 11 ow

e 5 MR G e M e
R e TR
0.315 0. p%(z? orrin r}‘)% y(;"nS rization. di I%iaggi%iog,ci%?ﬁedlinggloﬁ ?1 )',A\SJV M‘l gégt%r?g_ 580%"1UIL gl?l%%l:
with p-dichlorobenzene, it is preferable to add alkali metal salts of carboxylic acid or
sulfonic acid, or alkali hydroxide in order to adjust the polymerization degree.
10 [0033]
In the PAS resin (A), a linear polyarylene sulfide resin having a substantially
linear structure is preferable in that the mechanical strength of the molded article and
the dispersing ability of the aromatic polyamide (B) are excellent and the heat resistance
of the molded article is significantly improved. In detail, a non-Newtonian index is
15  preferably from 1.3 to 0.9 and more preferably from 1.2 to 1.0.
[0034]
Here, the non-Newtonian index is a value obtained by calculating a slope of the
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). In addition, the melt flow rate is a value measured under 3 16°C/5000¢g
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In the PAS resin (A), it is preferable that the viscosity is adjusted by
_blending a 5 small quantity of branched pol yarylene sulfide resin having a
mul ti branched structure represented by Structural Fornula 8 into the linear
pol yaryl ene sulfide resin, fromthe viewpoint of inproving noldability 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 mxed state and the nelt flow
rate is 10 to 1500 g/ 10mi n. 10 [0037] Here, the linear polyarylene sulfide
resin described above is obtained by, for exanple, a nethod including
addi ng p-loidarifigerdianereof h08256-0rfi0Rtinvhes afa lahdthlof 0525 &0.0Gluinthadp or al kal i
metal persulfide, alkali netal carboxylate such as sodi um acetate
t ri hydr atcenditidnoacgarding M eV BId38t8sen reacting the mixture. 15 [0038] The
PAS resin (A) is preferably treated with acid and then cleaned with water
after the prodpmgepn of the PAS resin (A), fromthe viewpoints of inproving
noi sture resistance by reducing the quantity of residual netal ion and

reduci ng the rgsihdwals redHRRY,iif i¥ %feﬂa@%ﬁﬁ%'tﬁ&%kﬁmtywﬁs&éﬁ% whhghe are
byproducts fromthe pol ymeri zatl on. 0 [0039] As"the acid ‘which can be used

therein, Qpat uﬁn 'o‘f‘br%}fﬁié’cﬂgdﬂfeg lofic gﬁﬁ@e rciilf ﬂa'\’f{ g_ﬂb cH&P?:ﬂR pc acid,

S|I|cate car acl prop Ic acid 1s prefe rom poi nt that

h f
éegogggg%%%e?%gtdﬁgsé@ggﬁﬁafml b rrglrt10 B’[%P@Fn;ﬂ gﬁlgx%%ﬁ Hg%gﬁm%r oct?#ori c acid
:)fs i %ngfvﬁgq?ﬁé%ﬁﬂgror ﬂdabfﬂtyeby con?rotllmg g%cr:]éurrré%gehg ung. nﬁltﬂge a met hod

case, it is preferable that the non-Newtonian index is 1.3 to 0.9 in the mixed state and
the melt flow rate is 10 to 1500 g/10min.
10 [0037]

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

15 {0038]

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

20 [0039]

As the acid which can be used therein, acetic acid, hydrochloric acid, sulfuric
acid, phosphoric acid, silicate, carbonic acid or propylic acid is preferable from the
point that the residual metal 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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in an acid or acid aqueous solution. At this time, as necessary, agitation
~or heating treatnent may be perfornmed. 5 [0041] Here, the detailed acid
treatment nethod may include a nethod of heating an acid aqueous sol ution
of pH 4 at 80 to 90C, inmmersing the PAS resin (A in the solution, and
agitating the solution for 20 to 40 mn, in the case where acetic acid is
used. 10 [0042] The PAS resin (A which is treated with acid in this manner
i s subsequently cleaned with water or warm water several tines in order to
physically renove residual acid or salt. As the water used at this tine,
distilled wat ef}0df] dei oni zed water is preferable. 15 [0043] The PAS resin
(A) which is treated with acid is preferably a powder or a granule, in

detail, a grantheaddeabatagenpglethot ntry iaclatels metlafdtefimpeirsinethe PAS 1@sin [ 0044]
Next, the aromatic polyam de (B) used in the present invention has

t er epht hah bf acid @r a6 Aqasvud Solnflo®  "RE BEULAE, a8 hedesddiy, gRsticHoraRaRm | al
structural unit. In the present invention, since the aromatic pol yam de (B)

has tere%ﬁﬂﬁérﬁﬁmgg;e%gﬁﬂhﬂ&i as the essential structural unit, excellent

heat resistance a chanical strength may be applied to the
heat - Lesi st ant dogf?]'nn conposition due to the rigid nol ecular structure.
[0045]5 25 Her[a, e terephthalic acid am de structure which is the

cosent 2l SCIVELY e ke o0 Gl IR R T lhod Dl e v he
acid aqueous solution of pH 4 at 80 to 90°C, immersing the PAS resin (A) in the
solution, and agitating the solution for 20 to 40 min, in the case where acetic acid is
used.
10 [0042]

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

15 [0043]

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

[0044]

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

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

[0045]

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

15



Structural Formula a. [0046] [Chenmical Fornula 5] 5 OO HHII I

~ -N-R-N-C Structural Formula a ~~C In Structural Fornula a, Rrepresents an

al kyl ene group having 2 to 12 carbon atons. The terephthalic acid am de
structure is fornmed by reacting terephthalic acid or 10 terephthal ate

di halide with aliphatic diamne having 2 to 12 carbon atons. Exanples of
the aliphatic diamne having 2 to 12 carbon atons used here may i ncl ude

| i near aliphatic al kyl enedi am ne such as et hyl enedi am ne, propanedi am ne,
1, 4- but anedi am ne, 1, 6- hexanedi am ne, 1, 7-heptanedi am ne,

1, 8- oct anddhamomatic polgamdteaBe disyrinciede the souctdecapeskined hethe Tolldwing
-undecanedi am ne, and 1, 1 2-dodecanedi am ne; branched aliphatic 15

al kyl enedétarcnigl Fosglleas 1- butyl - 1, 2- et hanedi anmi ne,

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

1, 2-di met hyl - 1jgb4gut anedi am ne, 1, 3-di net hyl -1, 4- but anedi am ne,

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

nmet hyl - 1, 5- pep i met hyI 1, 5- pent anedi am ne, 2, 5-di nethyl -1, 6-
hexanedi am ne, t[gﬁ%:ﬁfﬂ }a%ﬂ 6- hexanedi am ne,

3, 3- di5rret hyl - 1, 6- hexanedl am ne, 2,2 20 dinethyl-1, 6-hexanedi am ne,
2,2,4-trimethyl -1, 6-@exanedi anOne 2,4,4-trimet hyI 1, 6- hexanedi am ne,

2, 4-di et hyl - H 6- hettalled; Re, ||2 2- di tF.XllFl t anedi ami ne, 2, 3-
di met hyl - 77 TNedis N Ca=di TWB% nedi am ne,
2,5-dinmethyl -1, 7- hept anediam ne 2- met hyI 1, 8- oct anedi anm ne,

3-net hyl -1, 8-oct anedi am ne, 4-nethyl- 1, 8- oct anedi am ne,

1, 3-di met hyl - 1, 8- oct anedi am_ne, 1, 4-di net hyl -1, 8- oct anedi am ne, 25
2" 4- di met hyl - 118SweetuiebBommlaa, R sepreseniganis{kylenegron havang 2iA Hecarbon
4, 5-di net hyl -1, 8-

atoms. The terephthalic acid amide structure is formed by reacting terephthalic acid or
10 terephthalate dihalide with aliphatic diamine having 2 to 12 carbon atoms. Examples
of the aliphatic diamine having 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, 1,11-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, 1,2-dimethyl-1,4-butanediamine, 1,3-dimethyl-1.4-
butanediamine, 1,4-dimethyl-1,4-butanediamine, 2,3-dimethyl-1,4-butanediamine, 2-
methyl-1,5-pentanediamine, 3-methyl-1,5-pentanediamine, 2,5-dimethyl-1,6-
hexanediamine, 2,4-dimethyl-1,6-hexanediamine, 3,3-dimethyl-1,6-hexanediamine, 2,2-
20  dimethyl-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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16 oct anedi ani ne, 2, 2-di net hy-1, 8-oct anedi am ne,
- 3,3-di nethyl -1, 8-oct anedi am ne, 4, 4- dinethyl -1, 8-octanedi am ne, and

5-met hyl - 1, 9- nonanedi am ne; and cycl oal i phatic diam ne such as
cycl ohexanedi am ne, net hyl cycl ohexanedi am ne, i sophoronedi am ne,
nor bor nanedi net hyl am ne, and tricycl odecanedi net hyl am ne. 5 [0047] Anong
them the linear aliphatic al kyl enediam ne having 4 to 8 carbon atons and
t he branched-chain aliphatic al kyl enedi am ne having 5 to 10 carbon atons are
preferable in view of the noisture resistance and the mechanical strength.
[0048] DbotahédiaminenBRidimpiblyylg8rocanddi@ming £3, 8+dihbthyh i 8-cetanediapliidid/4-c aci d
am de structure represented by the followi ng Structural Fornmula b: [0049]

[ Chem caldidrethyi] 8-cflane@afid, fthd $-nlethyld ,9-hbAEmbliGmineCandtydledliphadc For mul a b

wherein Ris equal to R of Structural Fornula a, from the poi nt of i nproving

the conpaidibihé ki a‘é‘c%&ohél&n%&&fésin@th@ﬁ)ycf&lﬂe;kﬂé&h&ﬁ&&b SophA&ohddigmipel nt of the
aromati c pol yam de 20 [0050] "The aromatic polyam e (B) preferably has

an acid %ﬁl‘b‘i’) tﬂg{ep P |c9% Cm@dﬁh&@@h}u Qwing Structural Formula c

in addition cture, [0051]
5 [0047]

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

[0048]

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

[Chemical Formula 6]

O O

H H Il Il
15 _N_R_N‘C—Q-C_ Structural Formula b

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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25 [Chenmical Formula 7] 17 00 HH 11 11 -NR NCR2-C Structural Formul a
~Cc 5 wherein Ris equal to R of Structural Fornmula a and R2 represents an
aromati ¢ hydrocarbon group other than terephthalate or isophthalate, or an
al i phatic hydrocarobon group having 4 to 10 carbon atons. [0052] 10 Here,
the acid am de structure represented by Structural Formula c is formed by
reacting aromatic dicarboxylic acid other than terephthalic acid or

i sophthalic acid, or aliphatic dicarboxylic acid having 4 to 10 carbon
atons; acid ester; acid anhydride; or acid halide thereof, with aliphatic
diam ne having 2 to 12 carbon atons. Exanples of the aromatic dicarboxylic
acid other than terephthalic acid or isophthalic acid used 15 herein may

i ncl ude di carboxylic acids such as phthalic acid, naphthal enedi carboxylic
acid, 9-oxofl uorenedi carboxylic acid, anthracenedicarboxylic acid,

ant hr aqui nonedi car boxyl i ¢ aci d, bi phenyl enedi carboxylic acid,

t er phenyl di car boxyl i c Q aci d, Quat er phenyl di carboxylic acid, and

azobenzenedi cdrlb | acid. o053 f the aliphatic
_afgi_g{x_%&_fch.ﬁﬂ_ 0053] * 20 FxATRhASaQ p

di carboxylic a t0”10 carbon atons may include aliphatic
di carBoxylic acids such as malonic acid, dinethylmalonic acid, succinic
acid, glutar acid, adipic acid, 2-nmethyladipic acid, trinethyladipic acid,

B AT S SR 270l
such as ]Hy:c)’ifocc%r%log %(rag&paor’]t e(:jri tﬁg{ t%?e)l()i/l‘ltﬂafate or isophthalate, or an aliphatic
hydrocarobon group having 4 to 10 carbon atoms.
[0052]

10 Here, the acid amide structure represented by Structural Formula ¢ is formed by
reacting aromatic dicarboxylic acid other than terephthalic acid or isophthalic acid, or
aliphatic dicarboxylic acid having 4 to 10 carbon atoms; acid ester; acid anhydride; or
acid halide thereof, with aliphatic diamine having 2 to 12 carbon atoms. Examples of
the aromatic dicarboxylic acid other than terephthalic acid or isophthalic acid used

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

[0053]

20 Examples of the aliphatic dicarboxylic acid having 4 to 10 carbon atoms may
include aliphatic dicarboxylic acids such as malonic acid, dimethylmalonic acid,
succinic acid, glutar acid, adipic acid, 2-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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25 acid and 1, 4-cycl ohexanedi carboxylic acid. 18 [0054] Specific exanples
~of the acid ester of aromatic dicarboxylic acid other than terephthalic acid
or isophthalic acid, or the aliphatic dicarboxylic acid having 4 to 10
carbon atons may include a nethylester body, an ethylester body, and a
t-butylester 5 body, and specific exanples of a hal ogen atom constituting
acid halide of the above nentioned aromatic dicarboxylic acid or the
above-nentioned aliphatic dicarboxylic acid nay be a brom ne atomor a
chlorine atom [0055] The aromatic polyam de (B) has terephthalic acid

am de represenfd®d4py 10 Structural Formula a as an essential structure as
descri bed above, but the content of terephthalic acid amde in the aromatic

pol yam de (B) Bpechfieéeniidsofeadaddy est® of aesmatidiearboxilizecidoithdr thanrber  of
nol es of dicarboxylic acid residue constituting the aromatic pol yam de (B)

f rom t he @epithalRf acid6r isopHIRNRIRIM ofthe RBAKatIcRBEShAHLE aciﬂqlraein[gm@ 10
di carboxylic acid residue is the structure due to dicarboxylic acid used as

a raw materjoalaohds Ak fdemd%raqaam st&%aggg%géxtw@tem&z} @g d& %ﬁmwber of

nol es thereof 1s equal to that of di IC acl ng produci ng

: eof’ 15 eq c act d e |
or of oF aoi 05,80 SUAE Brappiles 3R agn 1, BRRIRILE AR HRML BROERbR®  cture
represen

am de- ot Pt ohe FOpRus ety ST Pt Bedple ipidhed M RFONeny mole; or
Dy St ugetary Fof RPs g @ GOCTHRABY. ol o, an | Sopht hal | ¢ aci d am de.
st ructure [0055]
The aromatic polyamide (B) has terephthalic acid amide represented by
10 Structural Formula a as an essential structure as described above, but the content of
terephthalic acid amide in the aromatic polyamide (B) is preferably 65% by mole or
more to the total number of moles of dicarboxylic acid residue constituting the aromatic
polyamide (B) from the point of the improvement of heat resistance. Here, the
dicarboxylic acid residue is the structure due to dicarboxylic acid used as a raw material
15  of the aromatic polyamide (B) and the total number of moles thereof is equal to that of
dicarboxylic acid fed during producing the aromatic polyamide (B).
[0056]
The aromatic polyamide (B) is preferably:
polyamide (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

25  represented by Structural Formula ¢ of 10 to 15% by mole, in term of balancing heat
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represented by Structural Fornmula b of 25 to 10% by nole and an acid am de

. Structure 25 represented by Structural Fornmula c of 10 to 15% by nole, in
term of bal ancing heat 19 resistance and noi sture resistance. [0057] The
aromatic polyanm de (B) preferably has a nelting point of 290 to 330C and Tg
of 90 to 140C fromthe point of the dispersion of the PAS resin (A). 5

[ 0058] The aromatic polyam de (B) used in the present invention can, for
exanpl e, be produced by the following nmethods (1) to (3): (1) An
interfacial polynerization nmethod which includes dissolving an acid halide
as a di capuyreandgeqisfuredRpisiaBift contai ning terephthalic acid and di anine 10
conponent including aliphatic diamne having 2 to 12 carbon atons into two
solvents, respd¥t/jvely, which are not conpatible with each other; and then
m xing and agitating the two solutions in the presence of a quarternary
amoni um sal t dhe aronstialpphtamrado(B) prafierably s aanelting peinf of 2800380 andlensat i on
reaction; (2) A solution polynerization nethod which includes reacting a

aci d hal iTeofm® 8 140%C Hioaathd @uitt bf the Gl heBUINSIBAPAS ogdim{A). ng terephthalic
acid wth a diam ne conponent including aliphatic diamne having 2 to 12
car bomg atons ig()(EIS] organi c solvent in the presence of an alkali conpound
receptive to the acid such as tertiary amne; and (3) A nelt pol ynerization

met hod whi ch iggl %?%aiggﬁgéahg@ed@'gg % g?ﬁ??&@&&gnvén%ﬁ%&%ﬂ& 1 be

di esterification pro aci d component containing 20

en oo a0 APl G e el eral [ o el e state
i: ncludes the P'(Aﬁ An interfacial polymerization method which includes dissolving an acid
a halide as a dicarboxylic acid component containing terephthalic acid and diamine
10  component including aliphatic diamine having 2 to 12 carbon atoms into two solvents,
respectively, which are not compatible with cach other; and then mixing and agitating
the two solutions in the presence of a quarternary ammonium salt of a catalyst and alkali,
so as to perform a polycondensation reaction;
(2) A solution polymerization method which includes reacting a acid halide as a
15  dicarboxylic acid component containing terephthalic acid with a diamine component
including aliphatic diamine having 2 to 12 carbon atoms in an organic solvent in the
presence of an alkali compound receptive to the acid such as tertiary amine; and
(3) A melt polymerization method which includes reacting amide-exchanging
reaction using a diesterification product as a dicarboxylic acid component containing
20  terephthalic acid and aromatic diamine as raw 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 formet/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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resin (A) and the aromatic pol yam de (B) having terephthalic acid am de as
an essential structural unit at a forner/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 20 included, the dispersion of the
aromatic polyamde (B) is significantly inproved and, when good norphol ogy
is formed, heat resistance and flane retardancy are further inproved.
[0060] 5 Here, the epoxy-based silane coupling agent (C) is a silane
conmpound having a structure in which an _epoxy structure- contalnlng gr oup
and at | éagdudadathealispssjoreiche sromagic poiamade(®) insignifigantbpisyppoved and,
structure-containing group may i nclude a glycidoxyal kyl group,

3, 4- epoxywhyenl gohe xydrplhdlygy §rfcumed, Tt residtarice gnd tlpmi methuddecy arm furttese st ruct ur es
is preferably a linear alkyl group having 1 to 4 carbon aton(s) and the

al koxy griggppovkd. may i nclude a nethoxy group and an et hoxy group. Exanples of
t he epoxy-based silane coupling agent (C) include

y-gl yci doxypranda) i met hoxysi |l ane, R-(3, 4-
epoxycycl ohexyl)ethyl tri methoxysilane, y-glycidoxypropyltriethoxysilane and

epoxys based Sifefe %E‘epgk* -bastd &1IBROGPRAS BEbn® () iS 9RAR éonﬁﬁuﬁn& ReliHEe 2

conpound haV|ng a  polyal kyl eneoxy group conposed of an al koxy group having

2 1o 6 cy gﬁ i QPcHgn ?pojrg shaDGAL téiﬁ'ih% g’rdh {20 o aEtScw%Qan?d& dfigss- In the

epoxy- bas ane coupli agent rticu

| d |
oy dgiéﬁﬁ?‘ o A OOk P SRR §%§138§ %955%19? ¢ gt |
f bl that th f t
B T T o goum sy ok BT ke The FRTERRD HELRER IS Bt yithib - based
o a0 coupl RIS Bt PO o0 BRSSO e

10  may include a methoxy group and an ethoxy group. Examples of the epoxy-based
silane coupling agent (C) include y-glycidoxypropyltrimethoxysilane, -(3.4-
epoxycyclohexyl)ethyltrimethoxysilane, y-glycidoxypropyltriethoxysilane and epoxy-
based silicone oil. The epoxy-based silicone oil may include a compound having a
polyalkyleneoxy group composed of an alkoxy group having 2 to 6 carbon atoms as a

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

[0061]

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

[0062]

25 In the present invention, when a hydrotalcites compound (D) is further included
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respect to 100 parts by mass of the total quantity of the PAS resin (A and
. the aromatic polyamde (B). [0062] 25 In the present invention, when a
hydrotal cites conpound (D) is further included 21 in the conponents, the
heat deconposition of a polynmer conponent at the tinme of nelting and
kneading the PAS resin (A) and the aromatic polyamde (B) or at the tinme of
the heat treatment of the nolded article in the reflow furnace is
suppressed. Thus, the nechanical strength and the flanme retardancy are
further inproved and the 5 appearance of the nolded article after the heat

t r eat nmentin ike dompiohents,ithephea decomyjoddied]of Tipelymyat compburént esthe dimpoafnd (D) used
herein has hydroxide of a bivalent netal ion and a trivalent netal ion as a
| am nat edneltiyg il krebding thy RPA Surgira )i and tigearbmatio pplgamitic (B vt sgthatister uct ur e

i ncl udi ng an ani on between | ayers of the |lam nated crystal structure 10 or

a fired rogtlieteat Redt@OhHt off@ABIREY aficld hethdiafRIvEftlnd¥8 idduppfRsedoNghiug, ut i ng t he
g 2+ M2+ Fe2+ Co2+ Ni 2+ Cu2+ and Zn2+ hydrotalcites conpound (D) may

i nclude Mg me@%ﬂl&il(ﬁfgﬂ%&smﬂfthé Agmb &ét%ﬂhﬁd}targﬁhﬁler hﬁﬁko’&@d’aﬂd‘t%llde Al 3+ Fe3+
Cr3+ Co3+ and I n3+ Exanples of the anion O+, -, Br-, NO3-, C03 2-, S04

vanad? c%?%%%’dm%%ld?%m‘é%l%%ﬁ%fﬁﬁﬁ%% ?%‘HS f"”F%EéﬁW%ﬂﬁﬂémt i ion @

parti cul ar, Eq]bblz preferable in the trivalent metal ion and CGB2- is
preferable in nion in that the ion exchange capacity with an acid

The hydrotalcites compound (D) used herein has hydroxide of a bivalent metal
ion and a trivalent metal ion as a laminated crystal structure and an inorganic compound
having a structure including an anion between layers of the laminated crystal structure

10 or a fired matter thereof. Examples of the bivalent metal ion constituting the
hydrotalcites compound (D) may include Mg2+, Mn2+, Fey, C02+, Ni2+, Cu2+, and Zn2+,
and examples of the trivalent metal ion may include A" Fe*", Cr*", Co*", and In®".
Examples of the anion OH, F, CI, Br’, NO5s", CO;%, SO4*, Fe(CN)¢”", CH3C0OO", a
molybdenum acid ion, a polymolybdenum acid ion, a vanadic acid ion, and a

15  polyvanadic acid ion.

[0064]

Among them, in particular, AI** is 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* | xAlx(OH)2(CO3)xamH,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]
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conponent due to the polyarylene sulfide resin (A) is excellent and the gas
generation 20 preventing effect is excellent. In nore detail, for exanple,
a conmpound represented by the follow ng equation is preferable,

M2+1 xAl x( OH) 2( CO3) w2nmH20 Equation 1 wherein, M+ represents the bival ent
metal ion selected froma group consisting of My, Ca and Zn, and x and in
are val ues satisfying 0<x<0.5 and 0<_m 52. 25 [0065] 22
....................... .. .. Exanples of the conpound satisfying Equation I
may include Mjo.7Alo.3(0OH)2 (C03)0. i s 0.54H2 0, My4.5 A12 (OH) 13

C03. 3. 5H2 0, KEydmBlefbEiheCbinpaudl GOty Pialipn 1 5ndyhidcladdl2 (OH)i 2.4 CO3
Zn6 Ale (OH)i 6 C03.4H2 0, Cab Al2 (OH) 16 CO3 -4112 0, and the like, in

addition to a MidWARKOBEIO0)C]{6.588p0esent ed by My2+6A12( OH) 16( COB) 4H20.
Anong them in particular, in the present invention, a My-Al -based

hydrotal cite C repy eseniced by Equation 2 in view of gas
generati on pre{%ﬁtggﬁ@?yﬁreferabl e, Mt +1 x Alx (OH2 '(C03 )X/ 2 nmH2

0 Equation 2 V\/ﬂ?ﬁre'm Sand | gyl ues satisfying 0<x<0.5 and 0~-m-2.
[ 0066] The bl en 4th &Sanﬁr}t'f/cg?agtﬁéz?’ydrot alcites conpound (D) is 0.1 to 1.0

% by <15 mass gk th -regpstant resin conposition and is preferably 0.01
to 5 Sarts by %szggﬁ%réégéferably 0.1 to 2 parts by nmass with respect

to 100 parts b%n?RrZ?o?f)l 6’[6163 t4?f2 6
Cag Al; (OH); 6 CO;3 -4H; O, and the like,
in addition to a natural hydrotalcite represented by Mg sAl,(OH)6-(CO3)-4H,0.

Among them, in particular, in the present invention, a Mg-Al-based hydrotalcite

10 compound represented by Equation 2 in view of gas generation prevention is preferable,
Mg*" | .x Aly (OH); (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

15  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 aromatic polyamide (B), from the point of providing
superior gas generation prevention effect.

[0067]

20 The heat-resistant resin composition of the present invention includes the PAS
resin (A) and the aromatic polyamide (B) having terephthalic acid amide as the essential
structural unit. It is preferable that the epoxy-based silane coupling agent (C) be
further blended, more preferably, a fiber reinforcing material (E-1) or an inorganic filler
(E-2) be further blended in view of the mechanical strength of the molded article.

25 [0068]

23



of the PAS resin (A) and the aromatic polyam de (B), fromthe point of

. providing superior gas generation prevention effect. [0067] 20 The

heat -resi stant resin conposition of the present invention includes the PAS
resin (A) and the aromatic pol yam de (B) having terephthalic acid am de as
the essential structural unit. It is preferable that the epoxy-based silane
coupling agent (C) be further blended, nore preferably, a fiber reinforcing
material (E-1) or an inorganic filler (E-2) be further blended in view of

t he nechanical strength of the nolded article. 25 [0068] 23 Exanples of the
fiber reinforcExgnpted efthakibéfreifomimg matetial dE-1gmdynaclgdnacinordaaic fiat er i al
such as, glass fiber, PAN-based or pitch-based carbon fiber, silica fiber,

si | i ca/ alyitdrid stdhg] glagd e AN bhdror pheli-basedichibodditiet, Rica fibet,i con nitride
fi ber, boron fiber, alumniumborate fiber, potassiumtitanate fiber, and

metal fi RffcaRingihh fiberOkirdn® fMb@SSoren AfG& fibed! TR HTrideifibaf) ibefon fpPer and
brass; and an organic fiber material such as aramd fiber. [0069] Exanples

of the iammanﬁ&&ﬁk'f%er,(koga%%iﬁﬁﬂgfmghgapmﬁi bGP Ber AL A1 Hafiflesst 2l C,

wol | astonite, sericite, ay, bentonite, asbestos, alumna silica,
zeolite i te: [ X calsl te, magnesium
carbo%atg&%gg%gﬁgﬁg?%%hﬁéhF?@?@9§£%%§5§H§§ gla%?§§k¥aa%§%$ gfﬁun1sulfate;
nmet al oxi de . h as alum na, nagnesium oxide, silica, zirconia, titania or

i ron oxi AB*™MGI'WSE beads; ceramic beads; boron nitride; silicon carbide; and
calciun1phosph@bg As the fiber reinforcing material (E-1) and the
inorganic fill %E—Z), one of or two or nore of the materials may be used.
15 [0070]

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 filler (E-2) may be subjected to a
surface treatment by a surface-treating agent such as a silane coupling agent or a
titanium coupling agent in a range in which the performance of the heat-resistant resin-
molded article does not deteriorate.

[0071]

26 In addition, an antioxidizing agent, a processing-heat stabilizer, a plasticizing
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The bl ending quantity of the fiber reinforcing material (E- 1) or the
inorganic filler (E-2) used in the present inventionis in a range of 1 to
200 parts by weight and nore 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 polyam de (B). The 20 fiber reinforcing
material (E-1) or the inorganic filler (E-2) nay be subjected to a surface
treatment by a surface-treating agent such as a silane coupling agent or a
titaniumcoupling agent in a range in which the performance of the

heat - r esiagémtnd mobbicteasaadefied caldringlagetog ubniodntchgtes a oeathering 28idtkht 25 | n
addition, an antioxidizing agent, a processing-heat stabilizer, a

pl asti ci ztabilizeR4 fogRiMk agenthBbélrdsiirciabBitag and a vaxGdyobd siftablgedtied @ | ubri cant
agent, a weathering resistant stabilizer, a foam ng agent, a corrosion

i nhi bi t Ofthe REAELrédiNE¥ rd¥BYcd®positichaiThie pedadidentidlWitharlow&figihaBffedtesi n

conposition of the present invention w thout |owering the effect of the

pr esent io@‘ﬂf‘c‘]ﬁrisé%ﬂtin@eﬁt%.n] Q her resin conponents may be suitably bl ended
into the heat-resistant resin conposition of the present invention

accorging to tﬁ@ ﬁfquired characteristics. The resin conponents which can
be used herei n1'ncl ude a honopol yner or copol yner of a nononmer such as

et hyl ene, butyl.ene ent ene, but adi en i r.ene, c¢hl.oroprene, styrene, 10
o ot hy st yr en QTR ros Couies Ty el SRPHEY e i RSB RR e
met hacrylic aci.d ester and (netha)acrylic nitrile; a honopolyper, a random
copol ynmeOmROigR oF s .95@59%95%}*103 aCeprdipg t%B‘ﬁéF‘i}H’i?ﬁ cBEFBRCHSISSo] Y OF et hane,
pol yester, polyester of polybutylene terephthal ate/polyethylene
t er epht ha¢s ecmpeyepiscrhigh canen yred hpishbingludp a homepelyger of gpolpsriad @l f one,
pol yet her sul fone, pol yphenyl ene et her, polyetherketone,
monomer such as ethylene, butylene, pentene, butadiene, isoprene, chloroprene, styrene,

10  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,

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

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

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

256  resistant resin composition is produced under this condition, the average diameter of the
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15 pol yet her et her ket one, polyim de, polyam deinm de, silicon resin, epoxy
_resin, phenoxy resin, liquid crystal polyner, and polyarylether. [0073]

The production nethod of the heat-resistant resin conposition includes a

met hod including uniformy mxing the PAS resin (A), the aromatic pol yam de
(B) 20 having the terephtal ate as the essential structural unit and, if
necessary, other blended conponents by a tunbler or a Henschel m xer,
putting the conponents into a twin screw extruder, and nelting and kneadi ng
t he conponents under the condition that a ratio of an ejection quantity
(kg/ hr) aforidie pobgimide Mipwhieh s hmzrd-A3pasetby the PAS esini(A) es fiaprig may ej ect i on
quantity/screw rotation rate) is 0.02 to 0.2 (kg/hr/rpm. Wen the heat 25
resi st antpe h@jukied &OONQSi10 @A, i s produced under this condition, the average

di aneter of the 25 aromatic polyam de (B) which is mcro-dispersed by the
PAS resin (A 7mptrix may be adjusted to 0.1 to 1.0 m [0074] 1In detail,
one exanple of the production nethod is a nethod of putting the 5

component s | Nt ddif, bt BRElE B ARG ARRTRL L RGuRCknagdlno the

conponent s undér thé con rtion setting tenperature and a resin
R S
ot hr 1 n ppmPoro e el rEr(: TR ol Pl I s B of “The 10
Crom (ARE B, Bashero) ARGt T BF SEoFOTBREN 1540 frUTRECRBIG S KEBr e 0. 14
(kg/hr/rpm). In the torque of the twin screw extruder, it is preferable
that a matPiatien rae gl 0em. n In pericylar, th ejogiangiuppity(inprefarablrin & r#128f er abl e i n
a-range of 25 to 80 (A) because the dispersion
of 20 to 35 kg/hr in view of dispersion. Accordingly, in particular, the ratio of the
10  ejection 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.
15 [0075]
Among the blended components, it is preferable that the fiber reinforcing
material (E-1) be put from the side feeder of the twin-screw extruder into the extruder,
because the dispersion of the fiber reinforcing material (E-1) is improved. In the
position of the side feeder, a ratio of a distance from the extruder resin insertion portion
20  to the side feeder to the total length of the screw of the twin-screw extruder is preferably
0.1 to 0.6 and more preferably 0.2 to 0.4.
[0076]
The kneaded heat-resistant resin composition is obtained as a pellet and,

subsequently, is transferred to a molding machine so as to be melted and molded,

25  thereby obtaining a desired molded article.
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of the aromatic polyanide (B) is inproved. 15 [0075] Among the bl ended
conponents, it is preferable that the fiber reinforcing material (E-1) be
put fromthe side feeder of the twin-screw extruder into the extruder,
because the dispersion of the fiber reinforcing material (E-1) is inproved.
In the position of the side feeder, a ratio of a distance fromthe extruder
resin insertion portion 20 to the side feeder to the total Iength of the
screw of the twin-screw extruder is preferably 0.1 to 0.6 and nore
preferably 0.2 to 0.4. [0076] The kneaded heat-resistant resin conposition
i s obtained aqoa7fjel | et and, subsequently, is transferred to a nolding
machine so as to be nelted and nol ded, 25 thereby obtaining a desired nol ded

article. 26 [ Ofhefhethdd6f Meking dn®indMdihg tHrcoadifbsitioh dhddedds hdr euisle) tion

includes, for exanple, injection nolding, extruding nolding, and conpression
nol di ng. irERRE nidl@iﬂF,eéx@[%diﬂg%ﬁﬁfﬂgﬁgbdggghréﬁidn%n@l"dﬁf er abhéhAdetenol di ng for

the surfaCe nount electronic 5 c [ 0078] he obtai ned nvol ded

ort1 el o ilahe AAOSS kAR ERl L SR SRR LESIACOMIE LEL cont i ning Lhe

tereppthgliﬁ ac%d am de as the essential structural unit at a forner/latter
rati o of 78 ‘0 10 95/5 by mass and in which, when a broken-out section
of a nol ded a:{bhﬁge conposed of the heat-resistant resin conposition is
etched with a ani ¢ solvent and subsequently observed on a scanning

el ectron M T O il moled aield whish 1o shes Toe hearroesstant ssin Gomposition
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

10 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 um, can be used as a soldered
molded article because heat resistance is excellent and elasticity modulus of a high-

15  temperature range is high. In particular, as described above, in the use of the surface
mount electronic component, the surface temperature of the substrate in the heating
furnace (reflow furnace) becomes a high temperature of 280°C or more. Thus,
although 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

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

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

25 The heating method using the heating furnace (reflow furnace) in the surface

27



formed by the etching process is in a range of 0.1 to 1.0 gm can be used as
a soldered nolded article because heat resistance is excellent and

el asticity nodulus of a high 15 tenperature range is high. In particular, as
descri bed above, in the use of the surface nount el ectronic conmponent, the
surface tenperature of the substrate in the heating furnace (reflow
furnace) becones a high tenperature of 280C or nore. Thus, although nelting
or deformation is caused in the conventional PAS resin, the above- nentioned
nol ded article can be soldered to the substrate w thout causing nelting or

20 def or medundmethbdéndudds ACra therpd rcahdilcBion mditiel sUbsdingigl heatihfe bbadper at ur e
of the surface of the substrate neasured actually in the sol dering process

of the 5%hfaélfé§t-f5@11§féhtE@twﬂi@ﬁnﬁﬁ%bﬁh%ﬁéﬁ@'a@vagﬁ HRe Se18&n g)ncl udes a
printed wiring board or circuit board in the met hod. [0079] 25 The

heating %E&tgﬂadoﬂlﬁir%gg&?%eﬁ «}ial&ga hOd cﬂfag%ﬂegmci Lﬁfﬂﬁfag}le.rbasédhfquﬁwface 27

nmount net a therma conduct net hod of | oadi ng and heati ng
a board S vapor phase
Sol der tnggf’eégiﬁ%f}#&@?%%?%%?ﬁb Gdo bRt °‘°ﬁv8f: Oﬁlletﬁ&‘?fia? ol o pt ZZOC

a realo uori pne-ba ui a.hoi.lin ou

(5" 2 horihe ofgs ﬁﬂs# ?ﬁﬁﬁwﬂ@@ﬂﬂ&ﬁ@f it it skl Bk PRE boar o
th h wh I d

et hod o?nf%és%%xgn% Bl et gl a8 %pra%lmlpaéb%ad"‘iawar' Pfter si dos
of the board by |nfrared ray, and (5) a nethod of _using conbi nati on of
hot - ai r  IREEhei hagrd Byninttarsday. apd .(%)wm@ pd ﬁéuSI{lg)@sglpbln@bOlTﬁghwrd@@hast| cle

conposed of the heat-resistant resin conmposition of the present invention
can be usgedinfraredaraydusting.el ds such as precision parts, various types of

[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
electronic component as described above, due to excellent flame retardancy, heat

15  resistance, and rigidity.

[0081]

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

25 [0082]
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el'ectric/el ectroni c conponents, nechanical parts, vehicle parts,
architecture, sanitary, sports and general nerchandi se and can be nore

" particularly used as the surface nmount electronic conponent as descri bed
above, due to excellent flane retardancy, heat 15 resistance, and rigidity.
[0081] The surface nount el ectronic conponent of the present invention,

whi ch includes the nolded article of the heat-resistant resin conposition
and a netal terminal as essential conponents, is fixed on the printed
wiring board or circuit board by the 20 surface nount nethod. In order to
fix this el ectromfleLATRONGHe Sbuhl8eRRHMTcdpdrast m?‘ﬁfeﬁﬂ% aBRHAdciset hod, the

nmetal termnal of the electronic conponent is |oaded on the surface of the

T B AR Gy St
bV e B T LA WS BTk AR 5 Sl dored o

may i nclude a [@@Eﬁector, a switch, a sensor, a resistor, a relay, a
capacitor, a s t, a jack, a fuse holder, a coil bobbin, a housing of an
| C or_an LED, and the |ike, for the surface nt nmethod. [0083].5 The

heat - ? esi st ant Tedhtssisfaabesirpplded aﬁk‘?ﬂ“a‘?m@&%gy thegrrodustian prethedRft hod of

the present invention realizes high flame retardancy corresponding to V-0 in
UL f I ane therpsesest amemiongsalizss highdlameuptagdancy petsespendiag & VAdsrd: 8ames | nc.

(UL) standard No. 94) w thout adding a flanme retarder such as so-called

hal ogen- bastahce tyspiandaahtLABh{Ueieiwibters Iaboraseridsi lhe (BY.dserdad No164)

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 sulfide resin, the aromatic polyamide resin, and other blended
materials (except for glass fiber chopped strand) were uniformly mixed by tumbling
according to the blending ratio described in Tables 1 and 2. Thereafter, the blended
material was put into a twin-screw extruder “TEM-35B” (manufactured by Toshiba
20  Machine Co., Ltd.) from a vent and a pellet was obtained by melting and kneading the
blended material under a resin component ejection quantity of 25 kg/hr, a screw rotation
rate of 250 rpm, a ratio of the resin component ejection quantity (kg/hr) and the rotation
rate (rpm) (ejection quantity/screw rotation rate) of 0.1 (kg/hr/rpm), a maximum torque
of 65 (A) and a setting resin temperature of 330°C, while supplying the glass fiber

25  chopped strands having a fiber diameter of 10 um and a length of 3 mm from the side
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EXAMPLES [0084] Hereinafter, the present invention will be described in
.nmore detail with reference to Exanples. 15 Exanples 1 to 9 and Conparative
Exanples 1 to 5 The pol yaryl ene sulfide resin, the aromatic pol yam de resin,
and other blended materials (except for glass fiber chopped strand) were
uniformy mxed by tunbling according to the blending ratio described in
Tables 1 and 2. Thereafter, the blended naterial was put into a tw n-screw
extruder "TEM 35B" (manufactured by Toshi ba 20 Machine Co., Ltd.) froma
vent and a pellet was obtained by nelting and kneading the blended materi al
under a rfesdar (zmtivafentistajce dtanothegesin irisesfionfpoptonkig/the sideifesderdw thatota i on
rate of 250 rpm a ratio of the resin conponent ejection quantity (kg/hr)
and t he rlehgthiofthe scedveis(Or &) witheg mtibio6H0 gaanby tpsswitkvespettad HO pantsabe) of 0.1
(kg/hr/rpm, a maxi mumtorque of 65 (A) and a setting resin tenperature of

330C, whiesssofpid abore-nidaeiogddislendedbedaterzd. chopped strands having a fi ber
dianeter of 10 mand a length of 3 nMmfromthe side 29 feeder (a ratio of a

di stance from tdigséRehtly, IRSBIOWRY RafubiietRrihlatsSi&le pbeesesd dsthotthe tot al
length of the screwis 0.28) with a ratio of 40 parts by nass with respect

to 60 partgi.py mass of the above-nentioned bl ended material. Subsequently,
the foll owm ng eval uati on experinents were perfornmed using the 5 pellet.

[ 0085] [Etchi Egoétgﬂocess and Measurenent of Average Dianeter] The pellet of
the resin conpositron was nol ded using an injection nolding nmachine and a

test piece hav'[ﬁgzlu%gvﬁrgéers]s gﬁd ﬂ?l%a%mgntlo?g%rggg bia%étgr]mn and a thickness

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 breaking 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 um” 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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10 of 3 mmwas obtained. This was cooled to -40C and an |zod inpact test was
. perfornmed in accordance wth ASTM E- 256, thereby breaking out the test

pi ece. The broken-out section of the test piece was imrersed in
trifluoroacetic acid under the <condition of a tenperature of 20C and was
treated by ultrasonics, and a mcro-particle of aromatic pol yam de, which
exi sts on the broken-out section, was renoved. 15 Subsequently, the

br oken-out section was washed with acetone and then dried for 30 m nutes.
Two areas of the broken-out section of the nolded article which had been
subj ect ectl¢atron micegephrnd Gongmes e xampfEhbischoapheli@4i ng a scanni ng el ectron
m croscope (2,500 tinmes), the m crographs were enlarged to an A3 size, and,
in the 20 enl af@sd] m crographs, the dianeters of all holes observed in a
range of 2600 n2 were neasured using a graphic digitizer "KD4600"

manuf act ur ed byriEhfRHSiEaetHidnaealhlMrea0 e ohfition \weteAS6ldefind Refl¢wwo ar eas was
cal cul ated. The result is shown in Tables | and 2. The scanning el ectron

m:crograqlgeaqfnggianpl e 8 is shown in FIG 2, the 25 scanning el ectron
m crogr aph of anple 9 is shown in FIG 3, and the scanning 30 electron

A
énine Shetiud BRAESANRA R O A0 SRR S W 2
f1 exur al ]bggﬁﬁ Wag Pg{}%’\éﬁi oﬁgl?fleﬂ‘é‘?n%gotﬁ‘a g‘ﬂ‘%@‘?@f“ﬁ%\ﬁ“ﬁ&&f‘%ﬁw@ e meas gr ed in
areor dance?or\ga:[cign A t;l;'\éloldering 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.). In the 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. That is, a temperature profile (temperature curve) was set in the reflow device
and the heating process was maintained at the range of 200°C or more for 100 seconds,
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

25  evaluated on the basis of the following two steps by observing the box connector after
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D790 with respect to this test piece. The refl ow heating was perfornmed using
can 10 infrared ray refl ow device (a product "TPF-2" nmanufactured by Asahi
Engi neering Co., Ltd.). In the heating condition, a pre-heating process was
performed at 180C for 100 seconds and the heating process was mnaintained
until the surface of the base reached 280C That is, a tenperature profile
(tenperature curve) was set in the reflow device and the heating process
was nai ntai ned at the range of 200C or nore for 100 seconds, 15 at the range
of 220C or nore for 90 seconds, at the range of 240C or nore for 80 seconds
and at t Heatignietheinal&Deyeor nore for 60 seconds. [0087] [Blistering

Resi stance Test A] The pellet of the resin conposition was nol ded using an

i nj ection nol dangppefanm@chsiet aihgad.DOB: Biper @andlend ahs bisiétwed. a verti cal

|l ength of 70 nm a horizontal |Ilength of 10 nm a height of 8 nmand a

thi ckness of O/ stdmbmed B] Subsequently, this box connector was

| oaded on the printed board and was heated under the sane reflow condition
as the above- ' : : El ak
el ongati on af {ngg E%F%gﬂlﬁggsﬁe‘é? ﬁ?ﬁ, Hé%hﬁ%ﬁlggﬁg%g%ggg#lgﬁeg}egn?{ﬁgg gf f was 25
eval uat e . ' ] . il t he box
conneg’t ogng@l%%pa% dg‘i‘%ﬁﬁ% %%ngg?gﬁdg%ageﬁ l}é@é&gﬁ? 8%@%?%2@;&%%1 not changed.
B: Blister ting was , aobserved .Blisteg] Resi st ance Test B] The

el et oncastbof T et Sty BT RE Al o sirksS! B4 RS s A BRR o vl i g s
machi ne a box ty connect or havi.n vertical length of, 5 a

o 1 zont alubsctuRgy, B Baf ol Her Sitictr e Rt RpracR peierbizg Tl § m was
obt ai ned. Subsequently, this_box connector vi/ias_su jected to the reflow

pr ocess é@@g@r@%pqoglq %@Wn i FIG. 1 using an infrared heating furnace (manufactured by

Sanyo Seiko Co., Ltd.: SMT Scope). The appearance thereof was evaluated on the

=

10  basis of the following two steps by observing the box connector after 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.

156
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tenperature profile shown in FIG 1 using an infrared heating furnace

. (manufactured by Sanyo Sei ko Co., Ltd.: SMI Scope). The appearance thereof
was eval uated on the 10 basis of the followi ng two steps by observing the
box connector after heating by the naked eye. A: Appearance was not
changed. B: Blister or nelting was observed. [0088) [Burning Test]:
Perfornmed on the basis of a UL-94 vertical test. 15 32 [0089] Table 1
Exanples 12 34567 89 Blending PPS1 41.3 50.2 - - -

Conmposition (parts by weight) PPS2 - - 84.6 41.7 50.6 53. 6 41 0 49.7 49.2
PAGT 17. 108899 14.9 17.8 8.9 5.9 17.5 8.8 8.8 Hydrotalcite - - - -
0.5 Eox silane - - 0.5 0.50.50.50.50.50.5 ADD10.50.5- - - - 0 5
0.50.5 ADD-2 0.50.5- - - - 0.5 015 G- 40 40 - 40.0 40.0 40.0 40.0
40. 0 40.|0 Frexurat Before 260 260 180 290 ZQUEfgﬁmégu 290 290
1 2 3 4 5 6 7 8 9
Blending PPS1 413502 - - - - - -
Composition
(parts by
weight)
' PPS2 - - | 84.6|41.750.6 | 53.6 41.0 | 49.7 492
PA6T 177 | 88 149|178 | 89 | 59 | 175 | 8.8 | 8.8
Hydrotalcite | - - - - - - - - 0.5
Epoxysilane | - - 0510505 05050505
ADD-1 0.5 105 - - - - 05 1 05]05
ADD-2 0.5 105 - - - - 05105 ] 05
GF 40 | 40 - 140.0]40.0 | 40.0 | 40.0 | 40.0 | 40.0
Flexural Before 260 | 260 | 180 | 290 | 290 | 295 | 290 | 290 | 290
Strength Reflow
(MPa) Heating
After 260 | 260 | 180 | 290 | 290 | 295 | 250 | 290 | 290
Reflow
Heating
Flexural Before 23 24 50 | 23 |24 |24 |23 |24 24
Break Reflow
elongation | Heating
(MPa)
After 23 | 24 | 50 |23 |24 124 |23 |24 |24
Reflow
Heating
Blistering Resistance Test| A A - - - - - - -
A
Blistering Resistance Test| - - A A A A A A A
B
Flame Retardancy V-0 | V-0 | V-0 | V-0 | V-0 | V=0 | V-0 | V-0 | V-0
Absorption Ratio (%) 0.06 | 0.050.02]0.06  0.05|0.04 | 0.06 1 0.05]0.05
Average Diameter [um] 07 {05105 ]04;02]02]|04] 02702
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Strength Reflow (MPa) Heating After 260 260 180 290 290 295 290 290 290

. Refl ow Heating Flexural Before 2.3 2.4 50 2.3 2.4 2.4 2.3 2.4 2.4 Break
Ref | ow el ongation Heating (MPa) After 2.3 2.4 50 2.3 2.4 2.4 2.3 2.4 2.4
Refl ow Heating Blistering Resistance Test AA- - - - - - - ABlistering
Resi stance Test - - AAAAAAA B Flane Retardancy V-0 V-0 V-0 V-0 V-0
V-0 V-0 V-0 V-0 Absorption Ratio (%9 0.06 0.05 0.02 0.06 0.05 0.04 0.06
0.05 0.05 Average Dianeter [nj 0.7 0.5 0.50.40.20.20.40.20.2 33

[ 0090] Table 2 Conparative Exanples 1 2 3 4 5 Blending PPS1 29.5 35.4 23.6

[0090]
Table 2
Comparative Examples
1 2 3 4 5

Blending | PPS1 29.5 | 354 23.6 - -
Compositi | PPS2 - - - 35.1 23.4
on (parts PA6T 29.5 | 23.6 35.4 23.4 35.1
by mass) | Hydrotalcite - - - - -

Epoxysilane - - - 0.5 0.5

ADD-1 05 | 05 0.5 0.5 0.5

ADD-2 0.5 | 0.5 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 | 19 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 | V-2 HB V-2 HB
Absorption Ratio (%) 13 | 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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Compositi PPS2 - - - 35.1 23.4 on (parts PAGT 29.5 23.6 35.4 23.4 35.1 by

. mass) Hydrotalcite - - - - Epoxysilane - - - 0.5 0.5 ADD1 0.50.50.50.5
0.5 ADD-2 0.5 0.5 0.50.50.5 G- 40 40 40 40.0 40.0 Flexural Before Refl ow
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

el ongation After Reflow Heating 1.9 1.9 1.9 1.9 1.9 (MPa) Blistering

Resi stance Test A AAA- - Blistering Resistance Test B- - - B B Flane
Ret ardancy V-2 V-2 HB V-2 HB Absorption Ratio (%9 1.3 1.0 1.5 1.0 1.5
Average D amet@9f] 1.6 1.2 Observation 1.2 Cbservation inpossible

I npossible 34 [0091] The blended resins and materials of Tables 1 and 2

are as fol | owsThnblendddsesinatndmatefinRFiTables 1ahd Pabt as Rllondiaadt es that the
aromati c pol yam de does not show a particle shape.
“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 “L.R-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)
PA6T: 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 “TRGANOX 1098”
manufactured by Chiba Specialty Chemicals Co., Ltd.
20 ADD-2: Phosphor-based processing-heat stabilizer “IRGAFOS 168”
manufactured by Chiba Specialty Chemicals Co., Ltd.

GF: Glass fiber Chopped Strands (fiber diameter of 10 pm and length of 3 mm)
INDUSTRIAL APPLICABILITY
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5 PPS1: Linear PSS "DSP LR-3G' (non-Newtonian index of 1.2) manufactured by
Dai ni ppon I nk and Chem cal s, |ncorporated PPS2: Pol yphenyl ene sulfide resin
obtained by m xing linear PPS "LR-100G' (non-New onian index of 1.1)

manuf act ured by Dai ni ppon I nk and Chemi cals, |Incorporated and branched PSS
"LT-10G" (non- Newtoni an index of 1.5) manufactured 10 by Dai ni ppon | nk and
Chem cal s, Incorporated wwth a forner/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 polyam de (nelting point of 310C and Tg of
120C) obt ai nef0BY] reacting 65 to 70% by nol e of terephthalate acid of
"AMODEL A-1004" 15 manufactured by Sol vay Advanced Pol yners Corporation,

i sophthalic aCAdccﬁﬂiﬁgh@ﬂﬁr’ﬁéékyﬁ Bivestia1Ylitie possitile (epioelile slleatbsiinimt conponent
Epoxysi | ane: y-gl ycidoxypropyltrinmethoxysil|lane ADD-1: Hi ndered phenol - based

ant i oxi dir@éi@@otﬁﬁ%?ﬁoﬂ'%ﬁ@ﬁﬂ@(eﬁ&ﬁ&'it heAPRYEAGES 1BEs At shbivharedmeai al ty
Chem cals Co., Ltd. 20 ADD 2: Phosphor-based processi ng-heat stabilizer

- | RGAFCS ﬂ&génigegl%%%%ﬁ%ﬁlﬁ%ﬁ%u@isﬁ@ng?g??%xgéﬂéf HelterPas@d g alibflowGF: G ass

fi ber Chopp an I amet er 0 man ength o _ _ _
DU TR LI ot SO L8, S SEER BN o 1
SO G IR I N R
- b T ot TSmOt Ao drid & i ace Mot Slostrordt eoraperen o> an excel [ent
[0093]
Accordingly, the heat-resistant resin composition of the present invention
10 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.

36



flame retardancy, a production nethod of the heat-resistant resin

. conposition, a heat- resistant resin-nolded article, and a surface nount

el ectroni c conponent. [0093] Accordingly, the heat-resistant resin
conposition of the present invention 10 shows an excellent heat resistance
in a high-tenperature range and, when the heat resistant resin conposition
is used in the surface nmount el ectronic conponent, a variation in
mechani cal strength and a variation in appearance of the electronic
conponent after a soldering process are very snall despite being exposed to
a high tenperature at the tinme of GloADRdBi ng to the base. Accordingly, the
heat -resi stant resin 15 conposition is particularly used in a connector, a
switch, a relay, a coil bobbin and a capacitor which are provided at the
time of the soldering to the printed board in the SMI nethod. 36 CLAIMS 1.
A heat - r esi st antA K&SirEsiRATRESH bbRPoEREPEIBpitGag: @ pol yarylene sulfide resin
(A); and 5 an aromatic pol yam de (B) having terephthalic acid am de as an
essential str i wher ¢ ratio [(A)/(B)] of the polyaryl ene
sul fide resin %%%‘g'letnﬁreéhg’rdgmu CAL . i de (B) is 70730 to 95/5 by mass,
the agomatic p ] k RELcul ' [l yaryl ene
sul fi ge 10 re% %ﬁﬂ}&g ggéﬁgmlﬁ%et@ﬁa{/gl%é%ﬁﬁ té%lgdr %cgggl%?%n%{bgréggﬁnﬁggrti cles of

the aromat.i | yamide (B) is in arange of 0.1 to 1.0 m 2. The
heat - resisé}“gtﬁfa??‘égi n conposition according to claim1, wherein, when

wherein a ratio [(A)/(B)] of the polyarylene sulfide resin (A) to the aromatic
polyamide (B) is 70/30 to 95/5 by mass,
the aromatic polyamide (B) is particulately dispersed in the polyarylene sulfide
10 resin (A) as a matrix, and
an average diameter of particles of the aromatic polyamide (B) is in a range of

0.1 to 1.0 um.

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

20  diameter of the particles,

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

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

25 4. The heat-resistant resin composition according to claim 3, further
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15 a broken-out section of a nolded article conposed of the heat-resistant
. resin conposition is etched with an organic solvent and subsequently
observed on a scanning electron mcroscope (2,500 tinmes), the average
di aneter of particles of the aromatic polyam de (B) is obtained by
cal cul ating an average di aneter of holes formed by the etching process and
considering the average dianeter of the holes as the average 20 dianeter of
the particles. 3. The heat-resistant resin conposition according to claiml1,
further conprising an epoxy-based sil ane coupling agent (C). 25 4. The
heat - r esicsindriking @diydratslojpessicmponnd¢opr ding to claim 3, further 37
conprising a hydrotal cites conpound (D). 5. The heat-resistant resin
conposition according to claim 1, wherein the aromatic polyam de (B) having
terephthalic acid am de as the essential structural unit 5 conprises a

terephthal ate am g Slaf-Wehisii® rés%{’é@rﬁﬁ&‘iﬁ&n Rotdehd @W1Meh Blwieéidiad Fornmul a
a: HHC 11 I -N-R Structural Fornmula a 10 erein Ris an al kyl ene

group havifga b e& ?)éa}légg/?%t% I?gtef%@htﬁ’éﬁﬁ‘éra‘éfd d& QR UssAlial ﬁﬁcﬁﬁ{l%ﬂt hal ate

am de structur nore with respect to a tot acid am de

heat - Pos opibes LRt Bide e BRTRbI SRR B ?%%?O%Vlﬁé Shuehi foprf 48

pol yar yl ene sulfide resin (A is a linear polyarylene sulfide resin. 7. The
heat -resi®stant resin conposition according to claim1, further conprising a
fiber reinforcing material (E-1) or an inorganic filler (E-2). 20

0 Q
_E -p _H_H ,@.;‘_«[ — Structural Formula a

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

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

(B).

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

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

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

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

20
8. A method of producing a heat-resistant resin composition, comprising the
steps of:
inserting a polyarylene sulfide resin (A) and an aromatic polyamide (B) having
terephthalic acid amide as an essential structural unit into a twin-screw extruder; and
25 melting and kneading the polyarylene sulfide resin (A) and the aromatic
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8. A nethod of producing a heat-resistant resin conposition, conprising the
., steps of: inserting a polyarylene sulfide resin (A) and an aromatic

pol yam de (B) having terephthalic acid am de as an essential structural
unit into a twin-screw extruder; and 25 nelting and kneadi ng the

pol yaryl ene sulfide resin (A) and the aromatic 38 pol yam de (B) under the
condition that a ratio of an ejection quantity (kg/hr) of a resin conponent
to a screwrotation rate (rpn) (ejection quantity/screw rotation rate) of
0.02 to 0.2 (kg/hr/rpm. 5 9. The nethod according to claim8, wherein an

epoxy- bapelasiidafB) undepthe dgndidge tiat 4 ©tid of amadjécbnapdntinehgtc dfagetiher wi th
the conponents (A) and (B). 10. The nethod according to claim9, wherein a

hydr ot al ¢bien&R WP YerewrBlatioh Fat cjeBbrkAeRE Bdsdr&g e5thesn Mitd)bONE
conponents (A) to (C. 10 11. Tﬁgﬂpgrrggﬁod accordﬁg to claim8, wherein a

maxi mum tQHaURe Mt/ pe extruder is 20 to 100 (A). 12. The method according
to claim8, whéerein the aromatic polyam de (B) 15 having terephthalic acid
am de as the essential structural unit conprises a terephthalate am de
structure represented by following Structural Fornula a: 0 0 11 -NNRNC/C

carbof atoms. el Fedog dEafbRerclfn ¥ ueit R Fule R MR ol s 65
by ol e QbelUES s A AR IREE 0 a2 ) RSB e (R Lty & unit

10. The method according to claim 9, wherein a hydrotalcites compound (D)
is melted and kneaded together with the components (A) to (C).
10
11. The method according to claim 8, wherein a maximum torgue of the

extruder is 20 to 100 (A).

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

amide structure represented by following Structural Formula a:

0
H H 1 1l
—N-R—N-C —@C — Structural Formula a

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

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

(B).

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

39



25 13. The method according to claim8, wherein the polyaryl ene sulfide
resin 39 (A) is a linear polyarylene sulfide resin. 14. The net hod
according to any one of clainms 8 to 13, further conprising the step of
inserting a fiber reinforcing material (E-1) or an inorganic filler (E-2)
into 5 the twin-screw extruder froma side feeder. 15. A heat-resistant
resin-nol ded article conprising a heat-resistant resin conposition, wherein
the heat-resistant resin conmposition conprises: a polyarylene sulfide resin
(A); and 10 an aromatic polyam de (B) having terephthalic acid am de as an
essent i allA) Bta luehtipéllyaryivne sullderredin. a ratio [(A)/(B)] of the polyaryl ene
sulfide resin (A) to the aromatic polyamde (B) is 70/30 to 95/5 by nass,
and when a broken-out section of a nolded article conposed of the
heat-resistant 15 resin conposition is etched with an organic sol vent and

subsequent |y 0945er’["lﬁ%&ﬁo@acc%ﬁﬁﬁ@'tc?‘&l)%rﬁ%ffc%ﬁm@SCtBQ?,Cﬁﬂﬁlef dorPtkihg MES) . an

aver age di aneter of holes forned the etching process is Ii'nh a tange of

0110 1uf dlp 4 sﬁﬁgg eﬁmf@g@ﬁ hapg! @O(grrpoag@ﬁ{;@gﬁm AR 'zz hﬂgo 20 a

nol ded artic -Tesrs resi IFon acco any one
of Cg al i t]WIItl-%CI%W e%c?r%dgr f%a ¢ %l side t[eggl jal. 40

15. A heat-resistant resin-molded article comprising a heat-resistant resin
composition, wherein the heat-resistant resin composition comprises:
a polyarylene sulfide resin (A); and
10 an aromatic polyamide (B) having terephthalic acid amide as an essential
structural unit,
wherein a ratio [(A)/(B)] of the polyarylene sulfide resin (A) to the aromatic
polyamide (B) is 70/30 to 95/5 by mass, and
when a broken-out section of a molded article composed of the heat-resistant
15  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.

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

a metal terminal.
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