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TI TLE OF THE | NVENTI ON THERMOPLASTI C POLYESTER RESI N
COVPCSI TI ON BACKGROUND OF THE | NVENTION s Field of
the Invention The present invention relates to a

t her nopl astic polyester resin conposition that offers
high rigidity, high inpact strength and high heat

resi stance and i $TdIdHC | @sbi lity and
productivity for suitable application to various

typeTHERMOPLASTIOHOENESPER RESINCAOMBROSITION
conmponents and QA conponents. Description of the

Rel ated Art Thernopl astic polyester resins are w dely
used in many fields as fibers, filns, sheets,

structural f i IS
mechani cal Eﬁ&%@@@@@&rmﬁﬁﬁﬁqﬁm
_strength) as well as for their relatively |ow prices.
Fielgl 95 edovegntionructural menbers for el ectrical
conmponents and QA conponents require high heat
r esi Thenpeesentaidrénidont relhtehto iagthetmoplastic grolyester resin
i npact strength. For this reason, for exanple,

cohigbsRPRYHat PELYSHish eRSdMy, MR fikilﬁffgaép stren%tgl and high

ensivel y bl ended h i"or dani rs such

e
I A o1 tor tg yest OS] . .

hegy FoSistefiEh &t 1 plig EOEEIRB RAAGWRINIE fid ididlctivity for

he resi stance of such thernoplastic polyester resin
supghies ARRNGOR it9 NEIPHS] TGS Pf |siFgetml megibers for

inorganic filler such as glass fiber be contained, but
electsicahicompoaesintalaind M eommponerifisowabi | ity of the

t her nopl astic polyester 1 resin conpositions and

affects their noldability. Although the addition of a
nucl eating agent, a crystallization accelerator,

D%ga&%{ﬁgﬁe%@gﬁ? gg\%ﬁﬁ@?ewer with inorganic filler

Thermoplastic polyester resins are widely used in many fields
as fibers, films, sheets, structural members, etc., for their excellent
mechanical properties (e.g., rigidity and impact strength) as well as for
their relatively low prices. In particular, structural members for
electrical components and OA components require high heat
resistance in addition to high rigidity and high impact strength. For
this reason, for example, thermoplastic polyester resins have been
extensively blended with inorganic fillers such as glass fiber to form
thermoplastic polyester resin compositions.

To improve the mechanical properties and heat resistance of
such thermoplastic polyester resin compositions, it is required that a
large amount of inorganic filler such as glass fiber be contained, but
this undesirably reduces the flowability of the thermoplastic polyester
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results in a problemthat mechanical properties -
particularly inpact 5 strength - deteriorate. To
sol ve these probl ens, methods have been proposed that
al low a thernoplastic polyester resin conposition to
contain a conpound that is reactive with

resirer coptpesitionm| yadt effecsi iheir Earrhdladality.  Although the
t her mopl asti c polyester reS|n conposi tions cont ai ni ng

adidithoss Ibfea fﬁ@@l@a‘tﬁ Pedtatiezatibheas@iledator; and/or a

pol yester resin Si t| on cont aini ng a carbodiim de

Pl‘é%ﬁg%%éééﬁﬂ%%ﬁf TgoFRefilo M & iBFredie AbaRply, it
reggfggﬂtgéiggo nt ai:l;%tpﬂ% qr}l%%ﬁed e}i@? (Seeartlaflar'l\b impact

conposi tion cont aining is a conpound sel ect ed from
stgen/gﬂrdyld@enmratear bodi i m de, ketene in-tine,

aziridine, and isocyanate (see JP-A No. 10-130482);

and Jd iwiveptlaeﬁe ;prqhibmt encthesds aveobeenoproposed that

containing a nmultifunctional conpound (see JP-A

alldiw1 10088 rm. §§11Ee WE8L&SOTRAHA LoMPHRYEHN 1teN Chdl‘i}tam a
undergo gel ation to produce solidifred material in

cHoBRuET SO “??@&zvgx%waa%rghﬁi»zh%ﬁegfﬁ&aegae rsins

break and/o In addition, the thermgplastic , .

E 88 el 39&%&.9@ SRk diefBy PTROsHOR cgntaining
has a probl emthat it shows reduced flowability

suaid /eorreaativer sonpeuund tiatsladee ehdheraioplaspicopolyester resin
(e.g., rigidity and inpact strength) and unstabl e heat

con iﬁoﬂnmntémﬂﬁgcal lkegbabldiraidéheompbasid c(see Japanese
po ycster resin conpositions have not yet been

Pe{’céﬁ‘hf' I;léhﬂ@hcﬂaﬁi@ nb I-ﬁ NIS. Ht—&??@vé nt%ermoplas’ﬂc

al “properties st ance

poalyesté)rIr 284t 'c\grﬂﬁosmon containing brominated epoxy (see JP-A

No. 09-241488); a thermoplastic polyester resin composition containing
a compound selected from glycidyl ether, carbodiimide, ketene imine,
aziridine, and isocyanate (see JP-A No. 10-130482); and a thermoplastic
polyester resin composition containing a multifunctional compound
(see JP-A No. 10-110090).

These reactive compounds, however, tend to undergo gelation
to produce solidified material in dies upon kneading and extrusion,
resulting in reduced productivity due to the occurrence of strand
break and/or surging. In addition, the thermoplastic polyester resin
composition obtained after kneading has a problem that it shows
reduced flowability and/or suffers from unstable mechanical
properties (e.g., rigidity and impact strength) and unstable heat
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5 SUMWARY OF THE INVENTION It is an object of the

present invention to overcone the foregoing problens

and to achi eve the object described below. Nanely, it

is an object of the present invention to provide a 10

t her nopl astic polyester resin conposition that offers
resigfancegi di Ay, desgtibedpaabovey etlgetmaplastigh pebtester resin

resistance and is also excellent in flowability and

cothpdisetionstave fﬁ’oﬂog@ﬁ $len provided fiavehiti iaggabuybalance is
conduct ed studies t sol ve "t he foregoing problens. As

S RHEE o S T R RO iR, 18Ry, and

to,contain a specific polyal kyl ene glycol derivative
PQQQPﬁpggabific reactive conpound, thereby conpleting
the present invention. The present invention has been
acconpl i shed based on the above-described finding,
and the neans to solve the foregoing 20 problens are

as follows: a SHEVIMARM OF peEdNVENEION

conposition including (A a thernoplastic polyester

resift {Bar BYiA o afR Ihdent hveetiortt tyeovercome the
t hereof, having at |least o of a carboxylic acid

Str an_.al - erg.struct.ure .
foffbfine T HriBld RpdCRo" LiEKETHhE [kt TBbeHBRd below.
which is a pol ynmeti zati on product of r.aw 25, nobnoners .
NaBlh nihgisa A ngPishindter eavPreseNly JAMETBIAR dPomFovide a
that 3 is reactive with the thernoplastic polyester
theesioplastic (mlyestemsegimicomipasidon hat e@&ﬁt@,hlgh rigidity,
t he pol yal kyl ene gl ycol or derivative thereof, at

hl?ﬁaﬁhpm@ gttehbth caid digh heatirdsitance Hridids wlsoanktellent in
he al'kyl ether ™ 5 structure has an al kyl group, and

flEWABIHEP 9 PhrodiRefifyoms I n the

The present inventors have diligently conducted studies to
solve the foregoing problems. As a result, they have established that
this is made possible by allowing a thermoplastic polyester resin to
contain a specific polyalkylene glycol derivative and a specific reactive
compound, thereby completing the present invention.

The present invention has been accomplished based on the
above-described finding, and the means to solve the foregoing
problems are as follows: a thermoplastic polyester resin composition
including (A) a thermoplastic polyester resin; (B) a polyalkylene glycol
or derivative thereof, having at least one of a carboxylic acid ester
structure and an alkylether structure at least at one terminal thereof;
(C) a reactive compound which is a polymerization product of raw

monomers containing a vinyl monomer having a functional group that
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al kyl group is 5 to 12. Preferably, the raw nononers
further contain styrene. Preferably, in the reactive
compound, the functional group that is reactive with
t he thernopl astic polyester resin is an epoxy group.
10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
is gehetivepivath ithe RbeyswplastiEspolesteogesinnrgnd{P) an inorganic
t her nopl asti c pol yester resin conposition of the
filbsesent invention contains (A) a thernoplastic
pol yester resin, (B) a 15 polyalkylene gl ycol or

der i ylkyeHIgen the ‘gqy‘éelmﬁ“ Aerividvé Bhereof, at

an inorgani c’fi |ona cont al ns

adsfj' Fe o hEo ERED 4 e”b& %s}‘f Fe S%L%@ﬁﬂ g'@?'%lkylether
i

p

ester resin is not particylarly |lim
hasragpail IaVilg}'OyéLe%ﬁl@dH&,@éﬂﬂbﬁ@ Qfﬁc Sn atoms in the
|ntended purpose; for exanple, it is preferably
alkgl groeg iswiwtlse in which its dicarboxylic acid
conponent is mainly consisting of an aromatic

di cammamya%hs ra@n @nbh%rﬁéif@ﬁhrmﬁﬁinl f@t@.' y

consi sting of an al kyl ene gyl col. Exanpl es of

ZE?WF@%@@ . Hene fodi napﬁ?ﬁ‘?gﬁlﬁ%{t@%@gﬁ‘%?g&%&}lp that
is 58 %m&eﬂa%%er %léﬁ%ﬂhg%f??é e iR AR ePoxy group.

and di phenoxyet hane di carboxylic acid. These aromatic
di carboxylic acids nmay be used singly or in
conmbi nati on. Exanples of the al kylene glycol include

et hyl BESQRIPATONSOR THE BREFERREEDEMBODIMENTS
tetramet hyl ene gl ycol, pentanethylene glycol, and

usegffspm@tﬁmaogﬂra%k Réréiﬁseo%bbbﬁi@npl ycol's may be

The thermoplashc polyester resin composition of the present
invention contains (A) a thermoplastic polyester resin, (B) a
polyalkylene glycol or derivative thereof, (C) a reactive compound,
and (D) an inorganic filler, and optionally contains additional
ingredient(s) appropriately selected.
— (A) Thermoplastic Polyester Resin -

The thermoplastic polyester resin is not particularly limited and
can be appropriately selected depending on the intended purpose; for
example, it is preferably selected from those in which its dicarboxylic
acid component is mainly consisting of an aromatic dicarboxylic acid
and its glycol component is mainly consisting of an alkylene gylcol.

Examples of the aromatic dicarboxylic acid include terephthalic
acid, isophthalic " acid, naphthalene dicarboxylic acid, diphenyl
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singly or in conbination. The Iimting viscosity

nunber of the thernoplastic polyester resin is not

particularly Iimted and can be appropriately

determined io0 depending on the intended purpose;

however, it is preferably 0.4 to 1.5 and, nore
dipagbexybicy achd 5 diphergylether hdidankiciylic vacidpsidiphenylketone

nunber is |ess than 0.4, such nechanical strength as

dith#bdkyicaadid, matd diph@ﬁb&yeﬁhﬁnbe diegtlsexylinhacrbs These

if it exceeds 1.5, flowabilify nmay be reduced to

PR i ity ] :
bR 4 PEOLIE A0 ki bR B o B ontdeoh
Lo YRolR! Cof FheL kISR Bl ol NANASBleny slycol,
or o ElverL st e gl pes e cslycol,
using an Ostwal d visconmeter in 20 o-chlorophenol at

aritbChexamethiylene g0Podl.g. M%mlkyé&atrpgkj;scmis may be used

comerci al products of the thernoplastic polyester

siﬁpggmriiﬁfddi%iﬁhﬁME MA-521- R25, MA-521- D25, and
-200- D25 (al I "produced by M tsubishi Rayon Co.,

Lt d. T 3 Is -her [ y '
my’ (06 A58 YA B RRBEE ot B MRrEhopEREE polyester
content of the ther l.astic pol yester resin.in.th .
res i aRer B RBH s S b b pPBTOPSiafgly determined
particularly limted and can be appropriately
depenrding en tpeninded putpose;jthonveverpiirisqeesferably 0.4 to 1.5
however, it is preferably 60% by nass to 90% by mass

arad)dmorepreferabiler €hb o 16 bif the ditndtid@oiscosisy ninber is
| ess than 60% by” mass is used, it may result in poor

AR P b Ao scngt
may be reduced, whereas if it exceeds 1.5, flowability may be reduced
to result in poor moldability. On the other hand, setting the limiting
viscosity number to within the foregoing more preferable range is
advantageous because a better balance is struck between mechanical
strength and flowability.

The limiting viscosity number is a value measured in
accordance with 1501628 wusing an Ostwald viscometer in
o-chlorophenol at 35°C; the unit is 100mL/g.

Suitable examples of commercial products of the thermoplastic
polyester resin include DIANITE MA-521-R25, MA-521-D25, and
PA-200-D25 (all produced by Mitsubishi Rayon Co., Ltd.).

The foregoing thermoplastic polyester resins may be used

singly or in combination.
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strength as rigidity and inpact strength may be

reduced. The use of the thernoplastic polyester resin

in an anount falling within the io foregoing nore
preferabl e content range is advant ageous because a

better bal ance is struck between nechanical strength

and fltenabohntenyt of ( BhePdheanigplastic podyester resin in the
Derivative Thereof The polyal kyl ene gl ycol or

theghioplaste podyesteri fedifiefotitpositicands ndbearticularly limited
flo ility and heat resistance of the thernoplastic

I ¢ . . o S i

o 955" 66 BRI Dpridigty R Red b dly oy s intended
[imt I . it t f [

pugsS e wev b s mreldiaBly G075 byadies® £, GRecPY miads and,
| east at one termnal thereof, and can be

maeperpaferably 4éYebyemasskiopi®é byicmass. 2df less than 60% by

pol yal kyl ene gl ycol carboxylic acid esters and

mpss yil kydezhe iglyeyt resuty| iretpeos, meldabitity edusy toheeduced
follow ng General Fornmula (1): Ro-FR30 -)-n R2

fldRA%iRty.Fo atdd thAsr 90% 189 Infbseas mge%péggéélﬁtﬁlethaxﬁcal

ydrogenh ato al kyl group or -acyl group,

t I OBy,
st o7 A0 el P 1 HTRHLE B ehla th b b E BB BN e wse of
th Rl and do,not, represent a hydrogen at,omat ...
thenheRmoRIAREs. PALKCHES EE50Y 1oy hed MEITD (AU pavithin. the
pol yal kyl ene glycol unit - the nunber of "n" in the
fotegeing mereupaeferpbie ontendveange rist advamtageous because a
pol yal kyl ene gl ycol or derivative thereof is not

bettsrt baldrand s dtraickdsetanders anebhanirlaireagth und flowability.
det erm ned dependi ng on the intended purpose; however

- {B) POIPAKALAR' G dIGOr Darivatigl Therdoy compat i bi ity

ernopl“asti ¢ polyester resin. If the degree

o . I BBIYABILRe! S5lcB o fefivitd EEnBfalY RUANR o increase

t he
the flowability and heat resistance of the thermoplastic polyester resin

composition.

Such a polyalkylene glycol or derivative thereof is not
particularly limited as long as it has at least one of a carboxylic acid
ester structure and an alkyl ether structure at least at one terminal
thereof, and can be appropriately selected; examples include
polyalkylene glycol carboxylic acid esters and polyalkylene glycol
alkyl ethers, represented by the following General Formula (1):

RO - R0 R General Formula (1}

where R! and R? each represents a hydrogen atom, alkyl group or acyl

group, R¥represents an alkylene group of 2 to 4 carbon atoms, and “n”
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i 0 conponent bl eeds out of the nolded article is

likely to occur, whereas if it exceeds 25, the

ability of the polyal kyl ene gl ycol conmponent to be

di spersed into the thernoplastic polyester resin

decreases, which may result in reduced capabllldy
represents Ry | positiive tryusnkethdapterberetthate R'Tand R? do not

wei ght - aver age nol ecul ar wei ght of the polyal kyl ene is

reprsent athy@rogat iatent bethefsarfie i egrabl y 300 to
, 000 and,” nore preferably, 350 to 500. At | east

ottt DR AR AP o 5061 e
oY g e ek POt TLF b cHES0% Y n the
pelyalkylmnaglisnl pr Ideagréﬁéﬁaief herast it epah 3% élcishé”rfye‘fmuted

i ntended purpose; however, it is preferably 5 to 12

aridv earewbef apipgopaipied biletesmined depertdiergroph athé cintended
pol yester resin. |If the nunber of carbon atons is |ess

pl{%@%é - hoéRewioftl Rpkfirable Paby2b kil efenvobl ¢8 compatibility

nponent bl eeds ou 25 of the nolded article is

'k'e: Fﬂéﬁﬁ%’ﬁ@ ky erieéi{e?;ex g%g'fmcl)ﬁe%ft h{ﬂ%ebedegree of
aﬂgeﬁéé%%% Orhis oot Bdbe Iblegh bt the\pefalkylene glycol
increase flowability and heat resistance., The

compemerdvelesgs out of thermaldgst artielenis likely fprmarusy whereas
gel 5 perneation chromatography (GPC) using

if bobyst¢es28, theabitidpdsf the pul yhﬁt v Eenye gy cmhoo(ﬂ;)biﬁhent to be

as an el uent and by using a refractive index (R

SRS R YA T RO S e may
o Rt S BB, OB AP ol e

b subtra in th total nolecul ar wei
resistance. c[the %veIg t-average molecular nggtht of the polyalkylene

glycol or derivative thereof is preferably 300 to 3,000 and, more
preferably, 350 to 2,500.

At least one of the carboxylic ester structure and alkyl ether
structure, both of which form a terminal of the polyalkylene glycol or
derivative thereof, preferably has an alkyl group. The number of
carbon atoms present in the alkyl group is not particularly limited and
can be appropriately determined depending on the intended purpose;
however, it is preferably 5 to 12 in view of its compatibility with the
thermoplastic polyester resin. If the number of carbon atoms is less
than 5, the problem that the polyalkylene glycol component bleeds out
of the molded article is likely to occur, whereas if it exceeds 12, the
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of R1O and R2 from the pol yal kyl ene gl ycol conponent's

wei ght - aver age nol ecul ar wei ght and dividing the

resultant value by a per unit nolecul ar weight of

pol yal kyl ene glycol (i.e., the nolecular weight of

-R30in the General Fornula (1)). 15 Suitable exanples
ahitity efnthe ipolyplloylenes gbycoheopapgneryitenke dispessedrinto the

derivative thereof include LI ONON DEH 40 and LECFAT
thefib SHQOtFoWéBiéﬁed'ebﬁh Lidr€ases)r alvildoh. lag reduce  its

f oregoi ng pol yal kyl ene gl ycol s or derivatives thereof
S . . : . 0 ¢
BT FS SRgPIRY HQAPAEID Bl oheak sfmiapReeT  The
the th | ast | ter. i ey ' t
WIS erPigy  MOletalR naveigfineCafor B defphindd” by gel

det er m ned, dependi ng on the nt ended riur ose;
parsneatipn chromafogra ;(@?@%w%p@ Yé%lm%@s festandard

and, nore preferably, 1% by mass to 8% by nass. |f
aricstetratapd pof it (HRsas ian udednti andayoy assing ian refractive

reduced capability of i1ncreasing 8 flowability and

indeat (Rrggii@tbef&ﬁ- Theteatalird AAd ARYNRINBRS Bf Gardftlatoms in

such chani cal strength as rigidity and inpact
h :
IR0 BRD B el SeefiRkal, droita (L) P bEF HetefiRined by
.t hi f [ f. bl 5
TRt arc EheotCaBes s Boly Burignbon ahcls dolyaliiehe glycol
among flowability, _heat resistance, and nechanical

conpemgrit.can be)cateulatedebysyiuagtingrihe telad melecular weight

conmpound is used to increase the rigidity and i npact
ofst RE@yt el tRe t heymoplthet | pobphllgdene r gdyool component’s
conposition. io The reactive conpound is not

BB LIRS oo R0 8 Ghiding the peoulfont value by
a f)ieil%xit molecular weight of polyalkylene glycol (i.e., the molecular
weight of -R30 in the General Formula (1)).

Suitable examples of commercial products of the polyalkylene
glycol or derivative thereof include LIONON DEH-40 and LEOFAT
LA90-92 (both produced by LION Corporation).

The foregoing polyalkylene glycols or derivatives thereof may
be used singly or in combination.

The content of the polyalkylene glycol or derivative thereof in
the thermoplastic polyester resin composition is not particularly
limited and can be appropriately determined depending on the
intended purpose; however, it is preferably 0.5% by mass to 10% by

mass and, more preferably, 1% by mass to 8% by mass. If less than

0.5% by mass is used, it may result in reduced capability of increasing
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nmonomer having a functional group that is reactive
with the thernoplastic polyester resin, and can be
appropriately selected from those containing such a
vi nyl nmononer. Anong these, reactive is conpounds that
further contain styrene as a raw nonomer are

flgweibélity leand thestenesistanivei r I geatebithany104 byt trass is used,

thernopl astic polyester resin and thermal stability

sudbonnicchasiicsl. secen@iH &8s rofidibei andhansbeebistidngtipamay be

kneadi ng because they solidify due to increased glass

TSRS S AT i ot i
ary AGAGRRE A3 lﬁgﬁgﬁﬁﬁi@%ieﬁéﬁﬁ% PSS PrifaPERangent range

. carbox lic gr up bonde fern1nal of .t he
is @sbvantagenus sgayégtae eid@;. Tha ansecls suskaaprerg flowability,
such functional groups include epoxy, oxazoline,
heztresiitanicdeandrchezbhard oaly sive roups. Anong these,
epoxy group is preferable in view 9 of its high

_%@)iniatﬁkf)é@b}ﬁ byt Lonal groups bonded to a termni nal
f* the therm)pPasti c polyester resin. In addition,

them@)@eagﬁfﬁi&hﬁ%{,{ﬂgl’)% Asf HAEH 90 n@lAuB Hlﬂ@trlgi&ity and

reactive w ast c pol'yester Téesi
.not tlc ar I|mt e a opri a
abSlstnBth e, herenaniaie POIY SsET 1ER SR POSHieR:
rmnorrers such as acrylic aci d and net hacrél ic acid
epoxyLhg seactivetcomipeynd satnetpadtieodantyr Emited agdong as it
gl yci dyl methacryl ate, and oxazol i ne group-contai ni ng

is uas blyaterdza tionoprosl tritc bf apaws aposioanets coeuizlinireg a vinyl
[ te that "a functional group that is reactive wth

b TR A CTORYEIAL GRAUP TN B st
the?ﬁ‘%}')la% corﬁB?}yesC{er resin, and can be appropriately selected from
those containing such a vinyl monomer. Among these, reactive
compounds that further contain styrene as a raw monomer are
preferable in view of their compatibility with the thermoplastic
polyester resin and thermal stability upon kneading, as well as of their
handleability upon kneading because they solidify due to increased
glass transition temperatures.

Examples of “the functional group that is reactive with the
thermoplastic polyester resin” include functional groups that are
reactive with hydroxyl group and/or carboxylic group bonded to a
terminal of the thermoplastic polyester resin. Specific examples of

such functional groups include epoxy, oxazoline, carbodiimide, and

isocyanate groups. Among these, epoxy group is preferable in view
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The wei ght - aver age nol ecul ar wei ght of the reactive

conpound, as determ ned by gel perneation

chromat ography (GPC) in terns of is the equival ent

pol ystyrene nol ecul ar weight, is preferably 2,000 to

30,000, nore preferably 4,000 to 20,000, still nore
ofpitefhigdbrgacBviigowish fisncidonahgromps borsded 4bl g, terminal of

8,000 to 13,000. If less than 2,000 is used, the

theaheihw {aympgo esteBwesgpti ble to gelation, and if
greater@?han O%OO Is used, its ability to be

oot CARKIIE, | LR TRR RO IEr Ryl p R toRal Broup that
is GG ED L PrehoHt HREMCRUSGHC"RORRer JestniS ndk TRltisularly

. Wei ght - aver age | ecul ar wei,ght falls i thin the nost

lirgitecer am .caﬁgg%es apprepridiely peelagirdi nexaayelesy einclude
compound is not gelled and nechani cal strength can be

urisattirated 26arbaxyhs edcid Onfbnoepersy suathieasf achyglic acid and
reacti ve conpound as determ ned in accordance wth

méﬁﬂéxg-li@é@tdz %}i@,\(ya g@bﬁp@bﬁtﬁrﬁn atifrated miBHBmers such

nore preferably 1.2 neq/fg to 2.6 g/ g and, nost

9 / / « 1
st a9 niethrerd 8RS dhd oo Rt bRt uPsdturated
roup bond to the termnal of..the thernoplastic
m{BOyBeReR U B AP PERBA DX BNAES ng | 1t bduced
capability of increasing such nmechanical strength as
ri gi Nete athati npacfusctieongdh growpnshat nig areaciive f with the
greater than 3.0 neq/g is used, the reactive conpound

theemdsplastienpelgesiee! rsinfi. nTde be emitainedaeithee in the main
conmpound whose i 0 epoxy value falls within the nost

f I i ause its
chBis cﬁfsﬁaeecﬁ f tie i\eaéﬁ{zéqgg%?gg&@&.

capability of 1ncreasing nec strength becones

RTINS —)

ascggpe%%ég bnf tgel permeation chromatography (GPC) in terms of
the equivalent polystyrene molecular weight, is preferably 2,000 to
30,000, more preferably 4,000 to 20,000, still more preferably, 6,000 to
15,000 and, most preferably, 8,000 to 13,000. If less than 2,000 is used,
the reactive compound is susceptible to gelation, and if greater than
30,000 is used, its ability to be dispersed into the thermoplastic
polyester resin decreases, resulting in reduced capability of increasing
such mechanical strength as rigidity and impact strength. The use of
a reactive compound whose weight-average molecular weight falls
within the most preferable range is advantageous because the reactive
compound is not gelled and mechanical strength can be further

increased.
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particularly Iimted and can be appropriately sel ected
fromthose 15 known in the art; for exanple,

processes described in JP-A Nos. 59-6207 and

60- 215007 can be enpl oyed. Exanpl es of comrercia

products of the reactive conpound include ARUFON

UG 4T3@ epexgosalaedofidhtoTeactivaccompounnpasndetermined in
prepared fromraw nononmers containi ng epoxy 20

ﬁb@dﬁn@énw&il RSTRMONR1652413 jor grheterch Jieles s to 3.0
ac Co., Ltd.) ARUF(]\I UFX- 5010 (reactive c}gr{pound /8

g7y A TR 0 AN preferaly,
16 et soir 6’81’%{12 i tekadh °@%°frﬂ€ﬂ/ 53%5%%#&3% ?r%‘ecuwty
rmnomsrs pr o uced b Ni ppon Shokubai .

Whoadt mm@g@na tapkhe Hesprngl n%%_ @@@@@rmoplasuc

group contalnlng nononers as a copol yneri zati on
polyesteti wesin is sedhsted, pestibting] ie radwcédvagability of increasing

reacti ve conpounds may be used singly or in 5

suePBhBahhflcal TheE: eﬁ% 92%16327 raedt impaeenpeendthnin some
t he therm)pl astic ol yest sin conposition i S not

ul a t
B 2 AR RRTE RSk ive compound
vvever t is preferably,O. 50/ rrass to 10%
tengla. Wrsindered AeHRTy . The Beniba Ferdys,cortpoting whose
IessthanOS%by mass i s used It rrayresult in
epaguodueafalls Iwithios the onesti preferablesengs tnadvantageous

strength as rigidity and inpact strength. |If greater

beichagelitdachpalmlisy of Sneseasingeniechiasicadstengtth becomes more
i ncreases but flowability decreases, resulting in

sté}’[gfg: %&é@ rbohdd 8 thREnEAd fite Hhtimef the

The process for producing the reactive compound is not
particularly limited and can be appropriately selected from those
known in the art; for example, processes described in JP-A Nos.
59-6207 and 60-215007 can be employed.

Examples of commercial products of the reactive compound
include ARUFON UG-4030, UG-4040 and UGH4070 (reactive
compounds prepared from raw monomers containing epoxy
group-containing monomers, all produced by TOAGOSEI Co., Ltd.);
ARUFON UFX-5010 (reactive compound prepared from raw
monomers containing carboxylic group-containing monomers,
produced by TOAGOSEI Co., Ltd.); and RPS-1005 (reactive compound

prepared from raw monomers containing oxazoline group-containing

monomers, produced by Nippon Shokubai Co., Ltd.).
11



10

15

20

25

I's compound in an amount falling within the foregoing

nore preferable content range i s advant ageous because

a better balance is struck between nechanica

strength and flowability. - (D) Inorganic Filler The

inorganic filler is used to increase the heat .

resi Admoneg  thosei gARUFORhdUGHE0,stwighh asintelies epoxy

t her nopl astic polyester resin conposition. The
growp-eomtaining fioheniwls AR atdEpodBheriatidrdngpddiamt, is most

be ™ appropriately sel ected; exanples include gl ass
Pﬂgf blecarbon fiber, potassiumtitanate fiber, glass

beads, glass flake, mica, talc, clay, kaolin, 25
calc;#g;%ilicate cal Jun1carbona&$ and Balciu§1. ] .
sul f atl IRKRRGIE FEACHYE CPMBPRYNGS mays s HRedsngly or mn

gl ass fiber and carbon fiber are preferable. The
CC@ﬂgﬂgaﬁDB@r is not particularly limted and can be

appropriately sel ected; exanples include chopped

st r afldse aforglesds of f teerreaotive awrofpoumdensethe thermoplastic

handl eability, it is preferable that the glass 5
pélgr@@telbﬁe&'ﬂ“ﬁdmgﬁ)siﬁtﬂﬂ' ik enet Egéf@cﬁmiy alithfted and can be

dénsity of 10k to 20k, which t density achi eved

G T T R

hawgvea Thvia BEsfeBaD0 d)-G5erth el §b ilfhebgamass and, more

exanpl es i ncl ude chopped strands of _pitch _carbon

priefexabland %oy peasst icabo dy Praszar Bolessi tan 0.5%i ass is

of increased handleability, it is preferable that the
useal, ibméay hresubeirBreduced éapabilityl efhgtdreasihg suehamechanical
fiber density of 10k to 20k, which the density

S0V B8 L0ty A EacussingTHE O appats: Gloss by s
is P4 Eat a%é’cﬂaﬁf@atlosﬁzer%% increases but flowability decreases,
resulting in poor moldability in some cases. The use of the reactive
compound in an amount falling within the foregoing more preferable
content range is advantageous because a better balance is struck
between mechanical strength and flowability.

~ (D) Inorganic Filler -

The inorganic filler is used to increase the heat resistance,
rigidity, and impact strength of the thermoplastic polyester resin
composition.

The inorganic filler is not particularly limited and can be
appropriately selected; examples include glass fiber, carbon fiber,
potassium titanate fiber, glass beads, glass flake, mica, talc, clay, kaolin,

calcium silicate, calcium carbonate, and calcium sulfate. Among

12
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The foregoing inorganic fillers may be used singly or
in conbination. The content of the inorganic filler
in the thernoplastic polyester resin conposition is
preferably 1% by mass to 40% by mass and, nore 20
preferably, 5% by mass to 30% by mass. If | ess than 1%
thbge nibsous filkens, such asyglass fiheri and earben theawireipyeferable.
of increasing such nmechanical strength as rigidity
and Mractlsds efitielr dsd hett pagsicetlariye. libhitedr eahdr can be
than 40% by mass is used, flowability decreases to
i i L { b [ h f
apEiatdy BERCH, [BRimplts AR, Fifiiped "Gl of glass
.t he foregoi ng. nore prafieralle content. ran i 3
fibi o LG O Bgeded efilsalziitn feisl BReRrable thatthe glass
mechani cal strength, he resi.stance_and fl owabi Li .
ﬁberAQ@ﬁtH@ﬁaﬂo ¢ mgnadndengthiand hnve adiber dgnstfiyeat 1b§ to 20k,
not particularly limted and can be s appropriately
while the dlersitympichieved lusinga siningldpeintes The diameter of the
conducting agents, plasticizers, thermal stabilizers,
| RO | Y995mPhnH, rAoket v, 7
Bl PR PP RSTrab LY hotto TD Hixpintl IACKE gptcierdbly, 7 um to
12%®§istatic agents, conpatibilizing agents,
"herization agents, nucleating agents, and | aser
mar Kij agents. te that the io.l ase t Ki. agent s
e A i Hher |ninet pastediaiy il ARt Foan be
sel ected depending on the print color_or the like. The
appiepmataly selecked; texamaples gnsdude: ch@pp@f strands of pitch
t hernopl astic pol yester resin conposition is not
capboni fiblear Apd choppecisttend ohdPAM carbarpfilogr.i alrelwiew of
det erm ned dependi ng on the intended purpose that 15

in%i;l%ad%eﬂ’haﬂﬂléhbil'i@% i¢fik §otefRlabRe A € 8RE (carBVeNfibe? be 3 mm

uction Proces
to 6 mm in length and have a fiber density of 10k to 20k, which the

density achieved using a sizing agent. The diameter of the carbon
fiber is preferably 5 um to 15 um and, more preferably 7 pm to 12 um.

The foregoing inorganic fillers may be used singly or in
combination.

The content of the inorganic filler in the thermoplastic polyester
resin composition is preferably 1% by mass to 40% by mass and, more
preferably, 5% by mass to 30% by mass. If less than 1% by mass is
used, it may result in reduced capability of increasing such mechanical
strength as rigidity and impact strength and heat resistance. If
greater than 40% by mass is used, flowability decreases to result in
poor moldability in some cases. The use of the inorganic filler in an

amount falling within the foregoing more preferable content range is

13
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The process for producing the thernoplastic polyester
resin conposition is not particularly limted and can
be sel ected from processes known in the art. For
exanpl e, the follow ng processes are 20 exenplified: a
rocess in which the foregoin |ngred|ents are pl aced i
adwvantageos rbecauseeagbett&rl—ba%n@ s/ stenckr amangbinachanical
at the sane tine and m xed until honbgenous; and a

@6 hedt riistnspend Iftowlafﬁﬂhgdi ents are

V|dually placed into a kneader using a volunetric
%ﬁﬁﬁ%L qqg} |on t he appar at us used to produce
erno tIC 14 polyester resin conp03|t|on is
not rly l.imteaed and can be Jatel
Col ety @ﬁdﬁ ol dngrefiedl s BRar i PRLEP iRl and can be
i nclude twin cre extrud ngl e screM/ex ruders,
appirqp,rlakelyaée te ar@ceamelasymﬁluaes knowry adddaves ‘such as
twin screm1extruders provided 5 with an upstream

coemhpd:t;mgoa pents) phasticizevse themmetlr sebitizeps y prpoessing aids,

are pre erabl e because (A) a thernopl astic pol yester

tjxﬁés aof pPeirpalrieyarlin®, y hwbrieants icolbtasts, ﬂowablllty

thereof and (C) a reactive conpound can be kneaded

n%{)&%g??%ﬂ&éb%@f %Q)ttsancélﬁﬁg&?ﬁﬂ [Zl}lg ae%er} yesweatherlzatlon
R BRS SRR A B Y | B g e

flowabi ity and productivity, it _can be sui tabl y
lasgip| markiog i agentk eare o natr yearticularkybdimitest " and can be
el ectrical components, OA conponents and the |ike by

apPiaprigtely sedeowddeperstinegonthdi pointadioner theelike.

I's |nject|on nol di ng” machi ne or an extrusi on nol di ng

Machie. cafftbnt Bf ¥Rée Uﬁgmﬁs %gbal@ﬁf iR2fhé Hexphdplastic

limted; exarrples inclu ticles for packlng

poely%g‘.%er fgsmcggﬁl N8t s Hiot ﬁ%&ﬁpﬁﬁyeﬁ]ﬁuted either, and can

be appropriately determined depending on the intended purpose that

does not impair the effect of the present invention.
- Production Process -

The process for producing the thermoplastic polyester resin
composition is not particularly limited and can be selected from
processes known in the art. For example, the following processes are
exemplified: a process in which the foregoing ingredients are placed
into a pre-mixer (e.g., a Henschel Mixer or a tumbler) at the same time
and mixed until homogenous; and a process in which specific
ingredients are individually placed into a kneader using a volumetric
feeder.

In addition, the apparatus used to produce the thermoplastic

14
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trays), and nolded articles for QA conponents (e.g.,
structural nenbers for printers, scanners and
facsimles, and cartridges). 20 Exanples Hereinafter,
Exanpl es of the present invention will be described,
whi ch however shall not be construed as linmting the

palyesteri wesirherangpositionhds pnotiyeartbeulardy @5 and can be
t her nopl astic polyester resin 15 conpositions of

ap?&@gﬂiﬁt‘elw selebred ideperti@ins idiedheAntendeddpetripose; examples

pparatus; a twin screw extruder (NR-1157mm

N of/%g\}c#{ g&éﬁ'n}éx‘%%?g&%lf}b’( g; get ﬁgrrenvgﬁ gg%ll c p’org/)lelg't le(rneaders,
resin B) a.pol yal kyl ene Lycpl . der| [ .
anick HAHEATY JREERY amaR G HaTES ol Jomsie it brovided

introduced into the extruder through its upstream
withppnyupsticars; SigPRLY qporfeand: ONEeQE MOKet apwm@rream supply
m xture was conpletely nelted, (D) an inorglani c
pdrits laee peeferableotecadsentsd) ahtherenoplastic yolyegten tesin, (B) a
downstream supply port using the volunetric 1o feeder,

PSRy et darte bgre i (Cpuarivcompound

; ) o e was
Ca@olé?g% e}%g’g#gﬁ%’? Hlﬂripgﬂc?ﬁ?ﬁ rq?t‘%q@fﬁ% I etfgnsﬁ'si ng a
el l.etizer. The evaluation nethod for the resultant

"‘&Pd?lh%ﬁ%@?i‘c pol yester is resin conposition will be

descri bed bel ow. (Heat Resistance) The obtai ned .

pel | Siscewshe thareaoplastit palyeaterivesmsermpagition offers high

and dunbbel | test pieces were fabricated using an
rigidieg! higrh implctestrength and high heat resistance and is excellent
in flowability and productivity, it can be suitably applied for instance
to structural members for electrical components, OA components and
the like by molding it using an existing molding machine like an
injection molding machine or an extrusion molding machine. Such
structural members are not particularly limited; examples include
molded articles for packing electrical components (e.g., magazines and

trays), and molded articles for OA components (e.g., structural

members for printers, scanners and facsimiles, and cartridges).

Examples

Hereinafter, Examples of the present invention will be
described, which however shall not be construed as limiting the
invention thereto.

The production process for thermoplastic polyester resin

15
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machi ne (FD120S5ASE, manufactured by Ni ssei Plastic

I ndustrial Co., 20 Ltd.) where the cylinder

tenperature was set to 280C and nold tenperature to

80C). The deflection tenperature under |oad was

measured for each test piece in accordance with
conspasithms of Examgiles wvill bedirgedegaileed. of | near

expansi on was determined in the |engthw se direction

in ageoa oibh ASPMERS aibiving scestv 2tmrddy (NR-1157mm,
TMA/ SS6000 (manufactured by Sei ko Instruments Inc.,

AR HE AU R = Owis$
m%@%?fsng ra{e i— [Pg@fsn n, t%éltkﬁgﬁgé' glgfr(r?[ézsi on S9"%Iprrllsr%yed' A
i dt h) X nmy( | engt X 3, thigkn

il be (8 et E08RMAstic iyt  Bip L 2, iilyalkylene
showed a, s_deflection tenperature under, | oad of 130(C....

glpeohoderivativeef (ki antregctivg neampepaKek| §hdoran grdditional
(10-5 x G 1) was considered of high heat resistance.

ingRediatiit yyas Tindrodugedednpe| the sxtrudedr thrpwghhis sipstream
at 140C for 3 hours, to and dunbbell test pieces were

suﬁﬂf’yi f}%ﬁd &ﬁhgg @Anvbhieritren feeddirng Meddi nthavhatikture was
e“cylinder tenperature was set to 280C and nold
comﬁe% Uﬁ%}l?@%{ﬂiﬁ) , é@t %g(lg} e%aﬂ_ﬁe I8 Was Sﬁ{t?ﬁt&#&eﬂa%to the

€ I n accordance w

| S0527-2/ 1A/ 5. In anpl es of the present .invention .
extEider thaptigt thedRatairerth ep e PRI dheogpfumetric
or nore was consjdered of high rigidity. (Inpact
feadesnigllywedk byvkaeading dcy bins efeandydie fempatatuses were set
at 140C for 3 hours, and dunbbell test pieces were

o] BORERSE 7, e i g edecompound
gjected out of the dies was cooled and then cut into cylindrical pellets
using a pelletizer.

The evaluation method for the resultant thermoplastic polyester
resin composition will be described below.

(Heat Resistance)

The obtained pellets were dried by hot air at 140°C for 3 hours,
and dumbbell test pieces were fabricated using an injection molding
machine (FD120S5ASE, manufactured by Nissei Plastic Industrial Co.,
Ltd.) where the cylinder temperature was set to 280°C and mold
temperature to 80°C). The deflection temperature under load was
measured for each test piece in accordance with ISO75-2Af. In
addition, the coefficient of linear expansion was determined in the
lengthwise direction in accordance with ASTM E831 using test
machine TMA/SS6000 (manufactured by Seiko Instruments Inc.,

16
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20 tenperature was set to 80C. Charpy inpact strength
was then neasured for each test piece in accordance
with 1S0179/1eA In Exanpl es of the present invention
a test piece that showed Charpy inpact strength of
4.0 kJ/n2 or nore was considered of high inpact
measerghient 2 erpiflavadibie i tanga 7=THE Cbtte a&st’@ heating rate =
were dried by hot air at 140C for 3 hours and
5eeyihes! adbttpicteatishensivn of Snelrh @vEdds X0 mm (length) x 3.2
accord’ancelg\)fith 1 5011443 usi ng tggt ﬂrrfgl)chi ne ( 5 )
4 (manuf actured by Yasuda Seiki Seisakusyo
H@%%Sr’ature = 280C, shear rate = 1000 sec-1, die
5 di ion 3 1 in _dianmeter and 10 in.
o' Esanpled clihs REeH fihudifioh’a Tt PicfL MY ghowed a
showed a nelt viscosity_ of 180 Pas or |ess was .
cflectiore temperatnge undesbeadigf 1308 qam anpre apd geefficient of
nmeasure for the productivity of the thernoplastic
lirelry expansion  ofsil0 odffosi R, whe oconbilersfd tofrdsigh heat
resin conposition strand continuously extrudi ng out

re§iktiti€e extruder was broken in two was counted (per
hour). Strand break occurs when a gelled reactive

d accunul ated inside the extruder dies. In
(R@WS of the present invention a test piece that
sho no strand break, i.e., the fact that the
runbTheopbiained PRUCH viat: dsied b ROk Atk atlitiess f6r 3 hours,
was consi dered of high productivity. (Exanple 1) A .
hedl itesthpigeas wenefabricatgsd313ingnass imrakpremolding

was obtained through the foregoing production process

i, e iy Lagpuians s il and ol
temperature was set to 80°C). The tensile strength was measured for
each test piece in accordance with ISO527-2/1A/5.

In Examples of the present invention a test piece that showed a
tensile strength of 90Mpa or more was considered of high rigidity.
(Impact Strength)

The obtained pellets were dried by hot air at 140°C for 3 hours,
and dumbbell test pieces were fabricated using an injection molding
machine where the cylinder temperature was set to 280°C and mold
temperature was set to 80°C. Charpy impact strength was then
measured for each test piece in accordance with ISO179/1eA.

In Examples of the present invention a test piece that showed
Charpy impact strength of 4.0 kJ/m? or more was considered of high
impact strength.

(Flowability)
17
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by mass of polyethylene terephthalate resin with a

limting viscosity nunber of 0.78 (I QOOrL/g) (product

nanme: MA521- D25, produced by M tsubishi Rayon Co.,

Ltd.); as (B) a polyal kyl ene glycol derivative, (B-1)

3. 0% by mass of pol yethyl ene gl ycol -di-2-ethyl hexoate

obt alThedoBfaimedepelets werp bh‘letg ther Inoteiz adf 140°C for 3 hours
pol yet hyl ene gl ycol (product nane: 18 LI ONON DEH 40,

ankl edlsectcll 16! Medsureanant @f) mels (iScosityeitaomrdance with
conmpound, (C1) 2.0% by mass of

MaRe: Y Yk [
IS SR Y RE WAL LA ASR00Tr hafiutSkired By Yasuda
Sl SRR LB o Pttt P P RLH000 sec, die
Ltd.); as (D) an inorganic fjller, (D-1) 0% by mass
digiengiopped mytyigndianretgr a@fi 1Ypamén lﬁng%ﬁ)-n di anet er
and 3 Mqmin length (product nanme: RES03-TP78,

pr odire Ekamplep pdrthehpeese@ttaisvention 4 tes) piece that showed a
colorant, 1.5% by mass of carbon black with a DBP oil

m%% ABEGSRY I M 80 PhY ofleddAeaPeorsiidtetlof high flowability.

sorptoneter 1n accordance wth ASTM D2414-( pr oduct
n CeASARI F- 200, produced by Asahi Carbon Co., -
mf@@fﬁﬁg as an antioxidant, 0.5% by nmass of a
hi nder ed phenol anti.oxi da roduct .nape: AO 60, ,.
ot e ThaSreIOF Hok puPatuCy Tyl IS RiRstic polyester
results are shown in Table 1. (Exanples 2 to 10) As
resim Boanphosition; henppiraber copdimest ar resigy gomposition strand

conmpositions of Exanples 2 to 10 were prepared using

cohftihudgsid ie%ﬁt@dﬁli?Vmu’t of Tdhe extiud2® wag Broken in two was
pol yal kyl"'ene gl ycol' derivative, (B-2)

cogﬁ‘gftgr&f(%(?lﬁhéﬁg%b.en95t9§1ﬁ€l°'bﬂe§kr Y28t WREA BY gelled reactive
compound accumulated inside the extruder dies.

In Examples of the present invention a test piece that showed
no strand break, i.e., the fact that the number of times the strand was
broken in two was 0 was considered of high productivity.

(Example 1)

A thermoplastic polyester resin composition of Example 1 was
obtained through the foregoing production process using the
following ingredients: as (A) a thermoplastic polyester resin, (A-1) 78%
by mass of polyethylene terephthalate resin with a limiting viscosity
number of 0.78 (100mL/g) (product name: MA521-D25, produced by
Mitsubishi Rayon Co., Ltd.); as (B) a polyalkylene glycol derivative,
(B-1) 3.0% by mass of polyethylene glycol-di-2-ethylhexoate obtained
by esterifying both terminals of polyethylene glycol (product name:

18
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term nal of polyethylene glycol and etherifying the
other term nal was enployed (product nane: LEOFAT
LA90- 92, produced by LION Corporation). As (C)
reacti ve conpounds, the follow ng were 25 enpl oyed:
(G 2) styrene-net hyI et hacrﬁl at eggl yci dyl rret hacryl ate

LIGNEaNo DR priod ugeidy onposation); aei(§htagractive

9,700 and an epoxy value of 1.4 nmeq/g (product namne:

#Nd)G 4070, ngI)oduced PY)9FOAGOSE!I befo Lt dmass of

3) styrene f |

tyt?%{% AT AL APHIRPRALAlIALE SPBAIpYY With a

Sehiaifis %e&r@w“r%&%ﬁp? Tdcboo Bt i hgyvajue of 18
styrene acrylic acid-tetradec Iﬁl acrgl ate copol

meR/§ (pradiapt nararadRHCONIUE desdnpreftcedfy TQAGOSEI

havi ng carboxylic groups as functional groups that
Cay d.tdepais (B)van inbegthér filéry(D-d)iiD.086 ther mass . chopped
(product name: ARUF UFX- 5010, produced by TOAGOSEI

Tatr?Id %asér hgbey abgiat() glhf gpu |d1§n"t’ét%r3 Bﬁ\&‘ 3 'rﬁrﬁaﬁh elength

I ngredi ent (ma

<p%d8%sm RS, b I N g o o,
Ltd 1:;)15( E{ Fplopap Polprahy 4%gog§2mas_s 9 ocar 'on:{@f)qyk ?t/v9ﬂ13@ DBP oil
abﬁ%%nﬁggg 15112/ 11)02g Sa)s 2ltnggggl(')ed usmg q @EP?agzmptometer in
X010 - - - - - - - 2.0 - - (G 4) ARUFON UFX5010 - -
accordan@e @vith ASTM D2414 (product name: ASAHI F-200, produced
by Asahi Carbon Co., Ltd.); and as an antioxidant, 0.5% by mass of a
hindered phenol antioxidant (product name: AO-60, produced by
ADEKA Corporation).
The evaluation results are shown in Table 1.

(Examples 2 to 10)

As in Example 1, thermoplastic polyester resin compositions of
Examples 2 to 10 were prepared using the ingredients shown in Table
1.

As (B) a polyalkylene glycol derivative, (B-2)
methoxypolyethylene glycol laurate obtained by esterifying one
terminal of polyethylene glycol and etherifying the other terminal was
employed (product name: LEOFAT LA90-92, produced by LION
Corporation). As (C) reactive compounds, the following were
employed: (C-2) styrene-methylmethacrylate-glycidylmethacrylate
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1) RES03-TP78 15.0 15.0 15.0 15.0 15.0 15.0 30.0

0 15.0 15.0 Colorant ASAH F-200 1.5 1.5 1.5 1.5
.51.51.51.51.5 - Antioxidant A0O60 0.5 0.5 0.5 0.5
0.5 0.50.50.50.5 - Deflection tenperature 154 176
135 185 157 162 186 149 148 152 under | oad

(D
15.
1

copodyimer avithoa wiaight-

ad (C
i onolerodar xeeight 229500, and an
2.6 2.1 2.42.22.01.9 2.2 Tensile strength (MPa)

P e k(o ) 5 0k § 7L 4 5 5.3 e s 65 o
prbiicelt 1 CORIACOSR) 1200107 LA, (C9)1 2ok TEne froc

N I S T T
WY e oy ST g 2R g g P of 1.4

heat resistance and are excell ent

Exanple 1, thernoplastic pol yester

ﬂ@h@fadqgm
abl

own in

o o)
with i« RyRehl e W

e teri[.fi ed nor

CapaRey

ofRSLIYAL W,
Se termna
ri.fie

h
SECHIDADS piAdd B Y

in

was_ enp

nat ofresso

comparison for (C the reactive conpound,

flowability and
meqggufprodtyt ne@nepARUFONEGH1030,1 prodrjcesi ky OAGOSEI

roduct
e pfeac
t he

resin conpositions
dcitet@radepgladylatengopolymer
e 2. As a cgnparison fgr y

gt{tB' oft)15

are neit

B0 AR

,IQOO and having
er

tive with

thermoplastic polyester resins (product name: ARUFON UFX-5010,

produced by TOAGOSEI Co., Ltd.).

The evaluation results are shown

in Table 1.
Table 1
Ingredient{mass%) Ex.1| Ex.2 | Ex.3 | Ex.4 | Ex.5 | Ex.6 | Ex.7 |Ex. 8] Ex.9 | Ex. 10
{A-1) MAS21-D25 78.0 73.0 780 | 71.0 | 75.0 | 70.0 | 60.0 |78.0 ] 75.0 { 80.0
{B-1) LIONON DEH-40 3.0 8.0 — 10.0 3.0 3.0 — 3.0 3.0 3.0
(B-2) LEOFATLA-90-92 — — {30 | — — I~ 60 [ = = | =
(C-1) ARUFON UG4030 20 — 2.0 2.0 5.0 — 20 — — 2.0
(C-2) ARUFON UG4070 — 20 | = | = —_ w0 | — | = = | =
(C-3) ARUFON XG4010 — 1 - [ = - [ =TT =7 =12 -1 ~
(C-4) ARUFON UEX5010 — — — — — 1 = | = [ =120 ] =
(D-1) RES03-TP78 15.0 15.0 15.0 1 15.0 | 15.0 | 150 | 300 | 150 | 150 | 15.0
Colorant: ASATII F-200 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 —
Antioxidant AO60 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 e
Deflection temperature 154 | 176 | 135 | 185 | 157 | 162 | 186 | 149 | 148 | 152
under load (°C)
Coefficient of Incar 20 | 25 | 15 | 26 | 21| 24| 22 |20 ] 19 | 22
expansion (107 x°C™ ')
Tensile strength (MPa) 115 108 110 106 126 136 145 | 104 | 101 116
Charpy impact strength (kj/ m’) | 5.0 4.8 51 4.6 5.2 58 63 | 46 ] 44 4.9
Melt viscosity (Pa-s) 120 107 115 101 135 172 176 | 119 | 123 122
Productivity
(the number of times strand 0 0 0 0 0 0 0 0 0 0
break occurred)

The results shown in Table 1 show that the thermoplastic
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foll ow ng were enpl oyed: (C -1)

styrene-net hyl net hacyl ate copolyner with a

wei ght - aver age nol ecul ar wei ght of 8,000 and is free

fromfunctional groups that are reactive with

pol yesters (product is name: ARUFON UP-1100, produced  _ .
pdly eFtexaesin compositions afdExamplesspte ABlare alpofyhigh rigidity,

resin (product name: EPIKOTE 828, produced by Japan

highoim e S’rtr@@t Lbﬁd) highd he@t- Rsisteare atid are excellent in
pol ycar bodi i m product name: STABACSOL P, produced

@”Bﬁm?aﬁ‘fﬁ?}%?e i edent ( massbh - Conp. Sc':gfrpm "
(anng’aéﬁcﬁg’glfx"%ﬂplfilﬁco%nﬁ%ﬁggqpDst)élloE);szoEgosoE);SLlo

78.0 78,0.93.0 B-1 3.0 3.0.3.0 3.0
3.0 Asin Bxampla ( tlhegn@opiasnc po?yggj:egregmmmpomhons of

U030 2.0 2.0 2. O (C -1 ARUFON UP1100 - - - 2.0

Con‘(para:tjveElﬂxm@eQSl -to 7- werz preparsyl HBABgCElm mg-redlents
- - -2.0- (D1) RESO3-TP78 15.0 15.0 15.0 15.0

Sha_)gvﬁlﬁsmb}e@ol orant ASAH F-200 1.5 1.5 1. 5 1.5 1.5
.5 1.5 Antioxidant A060 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Pifah seSePFPRAEER I () che Hfkfehd 3y LP derydgoe) (51)

ion,(10 x

pojlygtﬁgle%e E’yco 35t Xt&minals are neither esterified nor
etherified was employed (product name: PEG#400, produced by LION
Corporation). As a comparison for (C) the reactive compound, the
following were employed: (C’-1) styrene-methylmethacylate
copolymer with a weight-average molecular weight of 8,000 and is free
from functional groups that are reactive with polyesters (product
name: ARUFON UP—llOO, produced by TOAGOSEI Co., Ltd.); {C'-2)
bisphenol-A epoxy resin (product name: EPIKOTE 828, produced by
Japan Epoxy Resin Co., Ltd.); and (C’-3) aromatic polycarbodiimide
(product name: STABACSOL P, produced by Bayer A.G.). 'The

evaluation results are shown in Table 2.
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Tensile stren (MPa) 117 112 82 80 95 98 65

Char pyi npact strength (kJ/n2) 5.2 4.7 3.7 3.6 4.4 4.5

3.5 Melt viscosity (Pa-s) 220 202 98 82 205 210 72

Productivity (the nunber of times strand 0 0 O O 10 13

0O break occurred) The results shown in Table 2 reveal
Talle 2 act s descri bed bel ow. The thernopl astic

nnl \IQQf er resin (‘ﬂrrﬁos! f I falal ala Qha_r_
EXﬁ{gﬁhﬁntﬂ;nds&a)nOt bFePRie ac‘w'gt ) P
[a)

(A B ot £ orod I SHE 1 Sobi 1 F1Y
(B-ll 'J Ig REIE_4(') Theo caonmpocilt 1+~ '\rg ar
(B‘ 0 II\';U- ;':r \J:IIE_U\JI LY Ls\:l T Al ULILAI
© R Ty o ef UCZ.Q W B—a—po

£ Hhwra v toide 8 tla e AN A f

! T T < Ul uagrre
€ N N i : —

e ar_or—ai af Kyretfret _tgrimal, g —
: [l 1 L - + u l =

(D 5 5 MR W LR MESs o tblls_hd T8 1€ _

CoRYIPRSATTE,  PTeHar BE [ GOMpangt TVe £EXADiE P 1y NPlis
ARLEAHEGoBh t T (O |7 pFaqt o4 | CRBPONE: UgSTgy DU | 1TEs

Deﬂ&mmfmﬁqﬁ offrercay r ow 11 9gfrorty an
undg\{ga§(tgé)engt i npact 87 THe Ponpod#t i pn4dr dpatbed|i g s| ot
Co ye Exanpte 41s biepdedwWtir (¢~ a rgactiv
excmnpn(e}bra cHhat 1 es-léutsr?i% f jtShe sé?pen(ﬁ-?t ne 16 09
Tel i'e%ei"lgtgh(wvcutl o1, L17c T yar GEeeSIgy ILL95UC ot 98 " 65
FiARRIC I Y0y IR R B e 0 A R G A
401 0 0 L O A VA M R N
PI\J ]_]:" ﬁ T T IIHM\Jt LILLA 2 \.UI]PUD T UlITo lJI U'J LAY 1 I .
@ O eroqtmes E>éanpl es, 5 anh 6 Ia_rg epch, Al e{b?leilhvxfsth 0
br{g declyef SRETIVE cgnpoung that]lies putsige o i he ‘scppe
U S LIIC oAl CDCIIL IIIVCIILIUII aIU lllu M1 UbUbCU

ig'e'a r?gf&r‘g?‘fﬂ Plbﬁ-!énllﬁcgé’!g]é Are¢ehDthé atiRed 8s@Ebed Below.

The thermoplastic polyester resin composition prepared in
Comparative Example 1 is not blended with (B) a polyalkylene glycol
derivative described in the present invention and thus offered low
flowability and. low heat resistance. The composition prepared in
Comparative Example 2 is blended with (B) a polyalkylene glycol that
lies outside of the scope of the present invention, ie., that includes
neither a carboxylic acid ester terminal nor an alkylether terminal, thus
offering low flowability and low heat resistance. The composition
prepared in Comparative Example 3 is not blended with (C) a reactive
compound described in the present invention and thus offered low
rigidity and low strength impact. The composition prepared in

Comparative Example 4 is blended with (C) a reactive compound that

lies outside of the scope of the present invention, i.e., that does not
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l'i kel i hood of strand break and significantly reducing
productivity. The conposition prepared in Conparative
Exanple 7 is not blended wth (D) an inorganic filler
and thus offered | ow heat resistance, low 1o rigidity
and | ow strength inpact. (Exanples 11 to 17) To each

beafr fitrectpenakiezovipsathat are eeatiie withathemaeplastic polyester
| aser marking agent, and the pellets were kneaded

resig®, nthids aoffeirmg skyww régiditgeanido lpvepstrengthl éhspact.  The
containing different |aser nmarking is agents shown in

: : [ 3 h
co@ﬁééﬂﬁoﬁ%&?&%h tg:s(;eiraprmr Ve Exahies 35 t4ad b gre each

_ I ng ‘agent” I's expresse
bl%ﬁéteﬁ;ﬁ"%ﬂif(g) %%éql 2 é%}trg%%)_sheﬁcﬂ gﬂp% ﬁfegﬁﬁﬁﬁ%lggéf #54 scope of

mar ki ng agents were enployed: (E-1) mc W th,. )
thgar pregentdi dneeatioss an ibius cBE0dHeReh solighfiedy material
with black 20 oxide of iron (Fe304) (Laserflair

actEdialateE8 dhisighe othe edidy tpok Lknegdir(E- 2psuliibgnin a high

bl lack for pigment (#2600B, produced by M tsubi shi
likdigo6d! ofosteand! isreakakind fﬁ%ﬂiﬁi@ﬂﬂﬂg@ ¢edaicihg! roductivity.
e

di aneter as neasured using a ectrdnic mcroscope =

o . o’ S
THE, S hpBaltioN B At e ormBaRLE B AR, Z3R°HOE blended
S tion as neas d in.agcordapce with J1S,K6217 =
wilh° (08 achanatagi: Hules, ofdr frdn et 1% Beati paiptance, low
_portion after heated at 950C for 7 hours = 1.8% pH =
rigiciyy apel Bywestrength émpachhi t e (BSP60AS, produced by
Chuetsu Graphite Wrks Co., Ltd., average particle
(Esthanpleyr Thsort¥sured by laser diffraction = 60 m ash
content = 0.3% s volatile content = 0.7%; and (E-4)

ti tanigiphghoxf fRe (p&1Es oPtARHEEIn BXah$pld1d’ dazradyed (E) a

Kai sha Ltd., specific surface area as sured by BET

lagegs mafiry ddbrt HQHREPANRIG AR Rekadid Shdlh th a twin

" screw extruder to prepare pellets containing different laser marking

agents shown in Table 3 (Examples 11 to 17). Note in Table 3 that the
added amount of each laser marking agent is expressed in terms of
mass percent based on the total mass of the composition of Example 1.
The following laser marking agents were employed: (E-1) mica
with a particle diameter of 15 pm or less, which is coated with black
oxide of iron (Fe;O4) (Laserflair LF835: LE835, produced by Merk Ltd.);
(E-2) carbon black for pigment (#2600B, produced by Mitsubishi
Chemical Corporation, arithmetic average particle diameter as
measured using an electronic microscope = 13 pm, nitrogen adsorption
specific area as measured in accordance with JIS K6217 = 370 m?/g,
DBP absorption as measured in accordance with JIS K6217 = 60
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diffraction = 99.9% . Each pellet was evaluated for
its laser marking property as described below io0
(Laser Marking Property) The obtained pellets were
dried by hot air at 140C for 3 hours, and
pl at e- Sh?ﬁ?d test pieces (10 cn1(|ength) x 10 c
cmdy Mg x tBe2prapottibiciofethe ) valatdized pestion aétarg heated at
the injection nolding machine where the cylinder

950 ARy Heurmes 58%, SHR8BIHRNE-8Y estfdhatedpraphite (BSP60AS,
80C) Usi ng a YAG I%ser a rrg;r \?Zs printed onpihlie (

Pr?%f:@é‘ﬁéed bgfm%drﬁ?%@ﬂﬁja%r@;eg??}g?g by@fage  particle
T YA .
digfefr s B eebbyrlaats siizhrRRY a%ogf &, R Hotfght = 0%,

spe d: 1000 mms. Q swit frequency:

votabile cgréfentﬁﬂgw),l@néx(c‘ﬁﬂé tgamymzilm eeéngéLEproduced
17 Ex.1 éE 1) LF835 0.1 0.3 0.5 1.0 - - - 2)

by keloitara angyoOK'alsloE I3yd.pspeoific surface area. FBS meagured by
CR-EL - - - La er marking Excellent Excellent
BEKced | @8t rﬁxﬁg | eitildbionl pircehiset| apt deteghdinet! by X ray

Excel | ent perty mass% based on the total mass of

d"Eﬁ?}({:@S?g?S?% M) ).0f Eﬁ%ﬁ“ﬁhﬁeﬂ‘ wig M&%@&?@ is laser, marking

‘conmposi £l ons prepare

al |. of being printed W|thaV|V|d
Prmz}’§5\/6§‘??mcréh9aﬁ%f£@w“ar ki ng agent, offering

excel |l ent | aser marking

(Laser Marking Property)

P—I

The obtained pellets were dried by hot air at 140°C for 3 hours,
and plate-shaped test pieces (10 cm (length) x 10 cm (wide) x 3.2 mm
(thickness)) were fabricated using the injection molding machine
where the cylinder temperature was set to 280°C and mold
temperature to 80°C). Using a YAG laser, a mark was printed on the
surface of the pellet under the marking condition described below.
The evaluation results are shown in Table 3.
YAG laser: ML-7110B (manufactured by Miyachi
Corporation)
Laser diode current: 18.0A
Marking speed: 1000 mm/s
Q switch frequency:  30.0 kHz
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property. In addition, since the conposition of
Exanple 1 contains carbon black as a col orant,
printing of a vivid nmark was possible w thout having
to add a | aser marki ng agent, thereby offering
excel l ent | aser marking property. 10 As a result, it
Takde 3est abl i shed that the thernoplastic pol yester
resin commosition of the present jinvention is a

SN

Ot deBeildyj ngﬁx-%r K FExpld | adX 15 mhr Ex-d¢y | THi17 Ex. 1

(ED adtli clpofYest er® edi n'@onposition of-th — —
(E-#26008 +

invention offers Righ—rididi%y lhigh |hpact

M gh- heat —15 iresi st gnce ang 5 o — —

Louahill ity add oroddetivity Fherafdla -

Laset MRIKAE g e | aikenipired t kbt Otxital: | Reingr B efcient | Excellent

[PrORETECt rillcal — conpon | as gedrs ink cartridgeg
maps ¥ haagsben fheddtalymaskesf, the ghrhpositereofdbupwieht s of
el ectric devices including personal conputers and
pri nTéwes theomrsplastio polyesbar sesim poinpesitions prepared in
scanners, 20 and facsimles, and to structural nenbers

Exta@h $PreROIERY 816 atihc@sablabf ﬂde‘iﬁgsyi)ri?ﬁe&vwﬁth a vivid mark
claimed is: 1. A thernoplastic polyeéster resin

WIS | B AT al) SIS Sl P Farking
ProDesEys: I diaR SRCE Hhey FenResERIT Gt PySpRblE A ontains

at one_termnal thereof; (C) .a reactive conmpound which
carkon plagkreas sacobarambdpeinting phva meiddemark was possible

contai ning a vinyl nmononer having a functional group
withauti havdagt itoe addh & hasebernarkiass | agent,y dbiegeby offering

resin;, and
excellent laser marking property.

As a result, it was established that the thermoplastic polyester
resin composition of the present invention is also suitable for receiving
marks by laser marking.

The thermoplastic polyester resin composition of the present
invention offers high rigidity, high impact strength and high heat
resistance and is also excellent in flowability and productivity;
therefore, it can be suitably applied to structural members for electrical
components such as gears, ink cartridges and paper feed guides,
which are components of electric devices including personal
computers and printers, to structural members for printers, scanners,
and facsimiles, and to structural members for OA components such as

cartridges.
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(D) an inorganic filler wherein at |east one of the
carboxylic acid ester structure and the al kyl et her
structure in the polyal kyl ene glycol or derivative

t hereof has an al kyl group, and the nunber of carbon
atons in the alkyl group is 5 to 12. 2. The

t her nopl asti c pol yester resin conposition according
to one of claim1, wherein the raw nononers further

conpri se, yrene. 3. The thernoplastic polyester
Wh?%é?%‘%@ﬁﬁ%él%ﬁon according to any one of claims 1 or
2, wherein in the reactive conpound, the functiona

1. gr OHptt hat Ilsaskggaolv% g:hresf'n tc%er m)gj:laosﬁ comprising:
pol Yest® L EpoxyTgroup:

(A) a thermoplastic polyester re51n,

{B) a polvalkylene glycol or derivative thereof, having
at least‘ one of a carboxylic acid ester structure and an
alkylether structure at least at one terminal thereof;

{C) a reactive compound which is a polymerizétion product
of raw monomers containing a vinyl monomer having a functional
group that is reactive with the thermoplastic polyester resin;
and

(D} an inorganic filler wherein at least one of the
carboxylic acid ester structure and the alkylether structure
in the polyalkylene glycol or derivative thereof has an alkyl
group, and the number of carbon atomg in the alkyl group is 5
to 12.

2. The thermoplastic polyester resin composition according
to one of claim 1, wherein the raw monomers further comprise

styrene.

3. The thermoplastic polyester resin composition according
to any ome of claims 1 or 2, wherein in the reactive compound,
the functional group that is reactive with the thermoplastic

polyester resin is an epoxy group.
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