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TI TLE OF THE | NVENTI ON THERMOPLASTI C POLYESTER RESI N
COVPCSI TI ON BACKGROUND OF THE I NVENTION 5 Field of
the Invention The present invention relates to a

t her nopl asti c poI yest er resin conposition that offers

high rigidity, npact strength and hi gh heat
resi stance and i S%BTE EHEANVENTHEMI ity and

productivity for sui tabl e application to various

ty IOeSTBIERM@@IUAS’H@F@LYEBTERIRJESINOCOWOSFHON

conponents and QA conponents. Description of

Rel ated Art Thernopl astic pol yester resins are VVI dely

used in many fields as fibers, filns, sheets,

structural [r I 15

rrechani cal wﬁgggl@@w 8E &g&giWﬁ%};{ct

id h). as well as for their relatively | ow prices.

Fig @chﬂéﬁ!nﬂ@flr uctural menbers for electrical

conponents and QA conponents require high heat

resi e presentddiventiorn eekited toi gitHetmapldsticgbolyester resin
i npact strength. For this reason for exanpl e,

P DAY LI ME AT g and hih
SR A o err;@tmwew s iy for

heat, resi ance of, such thernoplastjc pol yester res
Suéﬁﬂ%;@srqp gatipn jto reaRipusy Wpes epf | girye urmemiaers for

|norgan|c filler such as glass fiber be contained, but

eledridal sompesiendisiand €dAcesmpanénisuabi | ity of the

t her nopl astic polyester 1 resin conpositions and
affects their noldability. Although the addition of a
nucl eati ng agent, a crystallization accel erator,

D‘?;gat%i ng?le%gﬂ??ﬁ)eqv\gﬁ yfgeit:rer 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
1
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results in a problemthat mechanical properties -
particularly inpact s strength - deteriorate. To

sol ve these probl ens, methods have been proposed that

all ow a thernoplastic polyester resin conposition to

contain a conpound that is reactive with

resier nopigsasitiops! yarsd eaffeess nsheirbrambiabilafy.  Although the
t her mopl asti ¢ pol yester resin conpositions containing

atelitieeNofl d ?ﬁfdlé&ﬁnggﬂgéﬂﬂ 1da | A/sHARI A tAe TRl @%itbE, and/or a

pol yester resin ition containing a carbodiim de

PR IR R, ) S RS s,
nlggihts%;)ﬁr e al%ﬁ%@%@lﬁ%ﬁ%ﬁ%&%gé ,S—(he %artlculaﬁgr impact

corrp05| tion containing is a conpound selected from
S@E;?l@ vt detexioratear bodi i mi de, ketene imine,
aziridine, and isocyanate (see JP-A No. 10-130482).
and dI‘bhsd)lﬁﬁiﬂth@EéCpr@blemS{ anethsds baweodieenopro Ngosed that

containing a nmultifunctional conpound (see JP-

aﬂeullawgogfr TOBRAHCAGbIEER TPELR(IScotiiSBlon | &\IcbAtain a

under go 0 pro uce so rial

Les u adi.n extru ng in .
iR, ﬁlﬂerct%ﬁif—'@ 08 Wil thertidiastt pelyestar resins.

brea and/or surging. .In addition, the thernoplastic

Exa eof themmo aﬁ@@ pobresiBr sfesin apmpORItoNS pntaining

has a problemthat it shows reduced flowability
sarhl/ ar readthes scamgroumdt ixdtlede ehahieratoplastioprolyiester resin

(e.g., rigidity and inpact strength) and unstabl e heat
ccﬁﬂ;ﬁﬁiﬁb@ﬁ C@on%nﬁ?%; bl Regbalivgideh ot cﬁﬁﬁdc (see Japanese

pol'yester resin 03|t|ons have not yet been

PR, SR ReRSOREERIPISE 13, £ WRAOETR fhgrmoplastic

pc‘rilfqyesttglI£ TR dory %osmon 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 strengfh) and unstable heat

2



10

15

20

25

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 io

t her nopl astic polyester resin conposition that offers
résighanceyi di tAs desghibetbactbote,engtdrmaopldstih ltpeflyester resin
resistance and is also excel lent in flomablll and

d§itionhd havEfol 3@213&3%’?&5%?1&?1 RAVRHIEh] @%gidd’ balance is

co ucted studies t he foregoi ng probl

=T ol e BTG HARERRSER LERE syl By, nc

contain a specific polyal kyl ene glycol derivative
Pgﬁgﬂﬁigﬁgﬁ1flc 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 tSIEMBARY OF IOHEBEVSENGION

conmposi tion including (A) a thermoplastic polyester

k t
! her oty 1) af, RBjERt | %%2??%%@@%% rfaiiga. W agercome the

ester str urea nalk | et her structure
fipkGing; artiiiens han &y i | 9Bjedbshieabed below.
EYI s a, pol yrrerl zatl on ﬁ[tédua of raw 25 nononers
N@Gﬂﬁ milhgla an@bjeehoner thew prgsent uinsiendian deogprovide a
that 3 is reactive with the thernoplastic polyester

thermheplastic (@lyesteéncegimi confpodition Rbeft eoffiery, high rigidity,
t he poI yal kyl ene gI ycol or derivative thereof, at

hi%g&fnpﬁtﬁ SfrehBeh i@ HepH he%@'ﬁésfs%"aﬁ&eséﬁ& G5WHIBoAdkLellent in

al’kyl ether™ 5 structure has an al kyl group, an

AR Hn®prod Ry o 1n 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.

st_rui:ture and an alkylether structure at least at one terminal thereof;

(C) a reactive compound which is a polymerization product of raw

monomers confaining a vinyl monomer having a functional group that

3
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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
i Teaxtive vaithi thcPthermbgplagtisipol@estersidsinphnth@) an inorganic
t hernopl astic pol yester resin conposition of the
fibtegsent invention contains (A) a thernoplastic

pol yester resin, (B) a 15 polyal kyl ene glycol or

gﬁr | ‘éfg}r:%%g'l Lﬁfr fr?fthe( §%€%W%#§?’§b&ggp¢?§rﬁﬂ?ieﬁﬁv(eqhereof at

|t|onal i ngredi ent.(s) a pro ri at el sel ect
EK’? p tqaé%ﬂﬂ)b t3§r18R§§ G sHcthue, ﬁﬁﬁf ibe alkylether

olyester resin is not particularly limted and 20

5§ tute dmsr apralkod| growepe anet thie pumaiber of cambon atoms in the
i nt ended purpose; for exanple, it is preferably

aHellegt fis Brpct hdse in which its dicarboxylic acid
conponent is nalnly con3|st|ng of an aromatic

di carpgqs @ﬁﬁnaﬂﬁeﬁ“ 'y
conS|st|ngaBbﬁan a ene y co?hr anpl es of gE he
aro I box ¢ aci.d include tergphtha
e H%#eisﬁ%lﬁﬁfauﬁcﬂz& Fedctifpiimpannd; 8 suRskonad group that
di phenyl cay boxyl aci d, _di phenyl et her
lscne(%&mé(wlﬁe% erm%%%&mbfﬁﬁteﬂ resibisH:aM iePaxy 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 @ESCRFITONOF THEDREFERRED [ESMBODIMENTS

tetramet hyl ene gl ycol, pentanethylene glycol, and

l'ycols may be
aggeggﬁsbmt?@my&@r RJQ?PQO%& f26nf' ¥ y
The thermoplastic 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 inorgahic 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
aﬁd 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

4




10

15

20

25

singly or in conbination. The Iimting viscosity

nunber of the thernoplastic polyester resin is not
particularly Iimted and can be appropriately

determined to depending on the intended purpose;

however, it is preferably 0.4 to 1.5 and, nore

dmaafhnqﬂli@/ adids dophepyletherhelichnbok bcv aeﬁbﬁldlfhenylketone

nunber is |ess than 0.4, such nechanlcal strength as

dﬁéﬂbﬁ%gﬂl@%ldﬂp&ﬁﬁ di éﬂﬁéﬂlﬁ dﬁ:‘é&%@igliﬁ‘t"' garc?é.s These

if it €xceeds 1.5, flo b|||t may be reduce

a%ﬁ@*%ﬁc A3 f%@l@% b#-'iiﬁ%a bt 4&8}%8&92 HigoriBibatitn
f
e SoEMRb: o D DS Y b biddcBiEsione etycol
strength and_ flowability. The I | mt| ng viscosit

trimetbylere aglatals tetnsmethylaneagtyrala npentameéxsde.ﬂes glycol,
using an Ostwal d visconmeter in 20 o-chlorophenol at

afdChexagnethylere H9eblg. Fhesebhkkydsapp |g€}gc@Is may be used

conmmer ci al product s“of the thernoplastic ol yeste
Igﬁg éﬁﬁ? E MA-521-R25, MA-521-D25, and
i grbg % IH produced by M tsubi Shl Rayon Co.
Ltd) Qi.n er np Sstic ster resins
g 55 50 05 FRRBEH 5, BB FRCSoRIRAAS polyester
cont ent of the thermpl astic poI yester resin_in_the
reska rlﬁépfpfaparrélcsiaﬁy ignitedsand cetipdy apgropyiately determined

particularly Iimted and can be appropriately

deperdimgeh theéntimdedrp mtwa;e;ﬁam@mﬁeransgemferabl y 04to1.5
9

however, it is preferably 60% by nass to %o by mass

ardddmErepaef@F4BlsT abyso 1036 byf 'ﬁﬁéshfrﬁtﬁ‘g v ¥cdBity nlnber is

| ess tha 60% by” "mass is used, it may t 1 n-poor

le?% ltﬂﬁgo(h it ¥ugﬂelrfe%l{a§'ﬂgélegtsrgm%t@§aw hndf ﬁﬁtp%ct strength

Yo by "Wass 1S USE
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 IS01628 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 nechani cal strength
and fThwabidintent -of Bth®olthetmdslastid ypolyester resin in the
Derivative Thereof The pol yal kyl ene gl'ycol or
1 1 t 1 S - . -
tHefineBlaYEc @E?%hﬁtei' Seldfr® %dxﬁgdﬁﬁéﬁ s trﬁatfﬁoagiﬂculaﬂy limited

flowability ‘an eat resistance of the

N RT A E  E —

limted,as long as.it has | east. one of a carboxylic
PuEBpsee IBveyeryth is BresaaRly AUl bR Rassskor G0Vey amass and,
| east at one termnal thereof, and can be
mpe paefenadily, S8% dre dnass aopB86% ibyc mass.20If less than 60% by
pol yal kyl ene gl ycol carboxylic acid esters and

npdsy 4k kykeds @l mgt_ residil iet peiot, rhekdgbiifedily tdereduced
follow ng General Fornmula (1)7 RVDI O -)-n"R2 General

AR By e DR RCEIRN 004 B okt 380l thanical
and "

al kvlene aro of 2 to 4 carbon atons n" .6

stenbilian Seldinhget impad sengib taay e Tediiceds Fe use of
R2 do not _represent a hydrogen atom at the same L

the thermoplasiis qeolyesgey yiestn z4t jam amawat falling within the
pol yal kyl ene glycol unit - the nunmber of "n" in the

fogegeing fwreliprefdjableovonshtly eangenis helvamtageous because a
pol yal kyl ene gl ycol or derivative thereof is not

baret baldice ¥s biﬂﬁc‘l@ﬁeﬂ@éeﬁ%ﬁe@ﬁaﬁﬁ’@ﬂ%éﬁgﬁfg ¥nd flowability.

det ermi ned dependi ng on the I ntended pur owever
_ by r.ahl A Vi ' conpatibility

\K\]llg 1 E%tl ﬁéﬂ{)ﬂg ﬁ%o%}g%(ﬁf%lzg%%@‘ééhgﬁ( f%?r‘ é]gf Tf the degree

? ]I;e g@ly% Efc{ﬁ]é o egyeg,éh}c%slsof (ae?ivseitixtrg ?:l'lgztggé 1%”111;(? t’co increase
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 RO R General Formula (1)

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

group, R3®represents an alkylene group of 2 to 4 carbon atoms, and “n”

6
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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 capability of
represeasisngnfyl pasitiviet yambele fhote deiret ghae. RThend R2 do not
wei ght - aver age nol ecul ar wei ght of the pol yal kyl ene 15

rgpy@sémoa h@eﬂog@ﬂ HEoeE B safndtighgy.abl y 300 to
, 000 and, “nor preferably, 350 to 2,500. At |east
one o h V. | | kvl e .
ot r uctfecdegEte PO RTRtPathin Lt il afykinebiiol unit -
ol yal kyl ene ,gl,ycol .or _ deri ive thereof, preferably .
thetdmBamor ‘B iR, thenGensml T ormsta ) dioRibapove 2 in the
present in the alkyl group is not particularly limted
patyalkydense ghppolopri desiviativee dhereefl isepehdparficularhe limited
i nt ended purpose; however, it is preferably 5 to 12
and \caew af dppropringtl idéﬁﬂnﬁh@dtdﬁﬁﬁﬁﬂﬁﬁgﬁéhaihbchﬂended
ar

pol yester resin.” I f the nunber of c on atons is |less
. k R
PLEROSE) MoV pRLh 2t BT Proferdtly, B D3ci! 3Enept i compatibility
-likel g t o @ccur reas If i1t exceeds 12, . th 7
“}ét#fl i'%fﬁ? of%@%ﬂ%&ckyIpéﬂgeaf%}:colreémrponem &ereéegree of
dj spersed.into . the thernpplastjc polyester resin -
P@E@%@a&@;omﬁséﬂsmmeﬁi preblesaghiati theypelyalkylene glycol
increase flowability and heat resistance. The
camipyiment blegts ouitefulle meliddd acticldés tikety torectiyy whereas
gel 5 perneation chromatography (GPC) using

if iplexebuds %,aileaasﬂﬁgg@f ¢he myﬁaﬁlkyf’éﬂ@ rgﬁ@é?@oﬂi%igﬁent to be

as an eluent and by ing a‘refractive dex (R

ARSI o R0 I B R 4 SRS e may
relEPT I ned by AHAE The deor e of, pol YIELLZRELON 04 heat
resistance. The weight-average molecular weight 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

7
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i 0 conponent can be cal cul ated by subtracting the
total nolecular weight of RIO and R2 fromthe
pol yal kyl ene gl ycol conponent's weight-average
nol ecul ar wei ght and dividing the resultant val ue by
a_Fer unit nol ecul ar wei ght of polyal kyl ene gl ycol
ability oft the ;mlyalkgden " lyatul compatenito e dispersed into the
. 15 Suita

Formula (1) e exanpl es of conmercia

the lastit t}b@ly@%ﬁ’@ kadighedetodels, OwRRH Vﬁtl%ge reduce its
t her edf incl ude’Ll ONON DEH 40 and LEOFAT LA90-

-nroduyc i . f '
BV I Thr s oAb Gk ORI, The
used .singly or in,conbinatiqgn 20 The.content of. the
WAy aEs GIYBUICHAr GaweIBhE s Aot daferpiged. by  gel
t hernopl astic polyester resin conposition is not
pesmeationrchromatdgeaphyd(GRC busipgrpplysyeeye as a standard
det ermi ned depending on the intended purpose;
ahdwergahyidrofarane( | usOahYebyetbsmd obObfsing aesdractive

and, noré preferably, 1% by nass to 8% by Tass. Tf
SR (RIPQctciiry ! he SRl elafd kit thdih atoms in
56 58, R RPN R, f8Fined. by
13—%& T %T:%ggg ﬁ@@g&%&&%‘i@%ﬁ Yotht %éﬁa‘ﬁgﬁg& glycol
within the foregoing nore preferable content range 5

compaivent aeardesc kel byvsubtractimigtive totalsnolekular weight
anong flowability, heat resistance, and mechani cal

ofst @t hand (R2 Reask V%Eonwgﬁlkﬂ&er eaq S&P_ component’s

conmpound is used to increase'the rigidity*a i npac

BRI e B0 PRARL SR 534 Y Rsultamt value by
a %aeg:ttincuutl Aotbculd? %A?ecigﬁ of Eglgglﬂ};lene glycol (i.e., the molecular
weight of -R?0 in the General Formula (1)).

Suitable examplés 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

8
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is a polynerization product of raw nonomers contai ni ng

a vinyl nononer having a functional group that is

reactive with the thernoplastic polyester resin, and

can be appropriately selected from those containing

such a vinyl nononer. Anong these, reactive is
floswmpbiliiys anbehehtirebistancet allh gsbyteanthas 19%dy mass is used,

nononer are preferable in view of their conpatibility

sichhnhéehdhralvopirapbith aBOHYATIS dR! ﬁn?eai@;ctMéﬂ'%ﬁ\ may be

stability upon kneadi ng, as [ as of t
bir . i di _
B oot et SRR AERE N HF 2 Bk il thereof in
oF SRR i Sk Hh2 g B0l St sdblLSntent range
_functional grqups that are reactive with hydroxyl
isyrdwpningeots xeasais acdbefiter babance ds istruck amongaflosvability,

the thernopl astic polyester resin. Specific exanples

heat resistariceycirid nabclynnled strahgide epoxy, oxazoline,
carbodiimde, and 25 isocyanate” groups. Ampng these,

- able in view 9 of its high
FOY Redlitdhe Compidiifd

ctivity with*functional groups bonded to a termn nal
of t ther | ast.] olyester resin. In addition, ...
"t he T nRG P hRefad o Hisckf Snningfestl thes Hgidity and
. reactive with e thernoplastic polyester resin" is.
lfﬂBﬁCEatrmilan ﬁw thermoplastis palaestar mspngemposition.
sel ect ed; exanpl es include unsaturated carboxylic acid

mononhe reactivescammoundaisi dobrphrtivetlasky Jinhttedcasd long as it
epoxy group-contai ning unsaturated nonomers such as

isghy polymeémraaehy iIporlu@N ©foXawo bt dihers - EoRtahihB%a vinyl
unsaturated nonorrers such as isopropenyl oxazoli net

g MR, U PRI M a5 REhT L e
theeir}rrl]g}glaisrﬁct B%I}rfrgétgr 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

9
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chain or side chain of the reactive conpound. The

wei ght - aver age nol ecul ar wei ght of the reactive

conmpound, as determ ned by gel perneation

chromat ography (GPC) in terns of 15 the equival ent

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

ofdtD baghnoeartpriéy ewdth fuhdivthalogeeupethontield tomar terminal of
preferably, 6,000 to 15,000 and, nost preferably,

e @H@rﬁ@;ﬂﬁsﬁ@ﬁaol‘yfest&sfeéihan 2,000 is used, the
reacti ve conpound”is susceptible to gelation, and if

gr eat 3@, i ' L=l

i speibafifion e IR BtER 1R 4 fidcHfong! group that
. decreases, .resulting in reduced .capabilit.y,of .
i) Feadies Witloten thitmanplastic paliigpieratesify; i nptaparticularly
Jnpact strength. The use of _a reactive conpound whose
limpitg@t - andr agennobec appreprigiely aselecteds hiaxamplemstinclude
preferabl e range i s advant ageous because the reactive
unsatotrtddi carboxgdid eatidndnorrhmers abushr engtavrgdic keid and

further 25 incréased. 10 The epoxy val ue of the
o B g e R S 5 ity AR il mers such
af BRI §lethaetnter BRHoxa0liBe B o Wil upspturated
meq/

is used, (ts reactiyvity s wth a functional

b3 & 1p1g0RraRemy haxazgelinge t her mopl asti ¢
pol yester resin is reduced, resulting in reduced
capatiNpte y that i fiar dasiatipnalucgromephdhatalis sreaogv asith the
rigidity and inpact strength in some instances. |f

tl@&“ﬁ@(bpladﬂlﬁgxﬂy@sf@qwsﬁﬁ’ #E&¢ béNeoneankll eittRFPRYthe main

tends to undergo gel ation. The use of a reactive

CHAROPEHARAE LP RISl Agnl (i the s
o R SRR W S o BARBaB 2 Eimpound,

diti :
as determined by gel 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 redﬁced 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.

10
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The process for producing the reactive conpound is not
particularly limted 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 comrerci al

pr oduthe epowxiye vataet ol ¢heorgantive domipaiendRg-Aetermined in
UG 4030, UG 4040 and UG 4070 (reactive conpounds

a@cmﬁ&fmmrﬂsmm&mt%ngwf@my@ G(%E%/ g to 3.0

.group-cont ai ni ng nononers, all produced b
L ) - '
oiy g Bibs BRSO S mre echd 28 i B ARRY ost preferably,
- t alny , d d by ,TOAGOSEI, Co., ..
116 66/ &k At r b, tham (b8 et/ ispHped, flssinactivity
raw mpnoners contai ni ng oxazol i ne group-contai ning 25 .
smfnnctionadugeaupybongech teHibieu teimonsal of tihe) thermoplastic

Anong t hese, ARUFON UG 4030, which contains epoxy
polyester vatiai i ned noadeesuléingin eediuvee ¢apability of increasing

ingredient, is nost preferable. The foregoing

sthER it HHCRP h@;@%&g‘tﬁg n%? &?g{-’cﬁgﬁ' -Bﬂw.iﬁ'iepé& s@rencgtlhn in some

conbination. T reacti ve' conpoun

i TPPBOSH o 0Bk 05kl B e LPfive Wimpound
det ermi ned dependj ng on e i ntended purpose;
t%iﬂ@run rge getony Jhe swenpf ageactiyel compowngs whose

and, nore io preferably, 1% by mass to 5% by mass. |f
epexy vahre daH% wsithirs thesmosteprefarabdy rarsge tis iadvantageous

reduced capability of increasing such nechani cal

beda1eRoitt @pdbilitst éﬁ’irf@iéaéﬁ%%eél&éﬁﬁ%%uéﬁ%ﬁ{ Pel8mes more

than 10% by mass” is used, chani cal streng

sthBfé GATRBul Heghr8 RPIHd kNed8Fh§ i ditions.

- 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 UFEX-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 Nippbn Shokubai Co., Ltd.).

11
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resulting in poor noldability in sone cases. The use

of the reactive 15 conpound in an anount falling

within the foregoing nore preferable content range is
advant ageous because a better bal ance is struck

bet ween mechani cal strength and flowability. - (D)

| nor gAunong | these, THARUABOMNNI TG-4068; wshicdedcontains epoxy
i ncrease the heat resistance, 20 rigidity, and inpact

bl @bht@ifnjhgen{diﬁi fd iB% ient, i
ggon%gsi tion. The i no@%ﬁ?@ ??Pﬂlyﬁéﬁg?ﬁgﬁﬁ%ﬁdgmf s most

LA and can be appropriately sel ected; exanples
P:r%fc;%rfﬁlg)ge'gl ass fiber, carbon fiber, potassiumtitanate

fiber | ass beads, glass flake, m,ca, talc, clay,. )
kaol | B Eotegaing, Tefeiles, compiends, mampdused, singly or in
calciumsul fate. Anong 12 these, fibrous fillers such
C@B‘l@ll’@é@m-i ber and carbon fiber are preferable. The
glass fiber is not particularly limted and can' be
appr dpheatehyene! sfctthd; rexetiveesonnsbuiel dhoghedthermoplastic
strands of glass fiber. In view of increased
bidis A far
p]lf}i t8fbddihy cohﬁ]%bﬁtﬂfﬁ Fjte ﬁgggkﬁqﬁﬂyg ﬁ?lﬁgtgﬁfs and can be

er be 3 Mmto mnmin Tength ave

' 10 20k .ch the density achieve
afiBPagHaly | et defialifie! ‘R (the iEAEled ppurpose;
is preferaply 5.gmto 15 gm and, nore preferably, 7 gm
hewever, gt isTpweterably €.5%6r bysmass (a@rfﬂ%ﬂi’a‘r mass and, more
limted and can be 10 appropriately sel ected;
peferabls, 1% bydmassotp &8s by amassof Ipilesh thaar®hb®s by mass is
fi ber and chopped strand of PAN carbon fiber. In view

usdd, itnehgeradilbandodaied éd}g%b%l%’&ylsop ﬁﬁéﬁa@%ﬁ St nidthanical

carbon fiber be 3 mm to 6 n”l ength and have a
shefEth e iy addIrigachimetitthe JPEmefBi hhn0% by mass

..carb . . -
is“Used, mechanical strength 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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15 fiber is preferably 5 .Rl to 15 gm and, nore

preferably 7 gmto 12 gm The foregoi ng i norganic

fillers may be used singly or in conbination. The

content of the inorganic filler in the thernoplastic

pol yester resin conposition is preferably 1% by mass
these}dibtyusrfidlerasdichnas glagdfipeefardohyboa%iter ars preferable.
30% by nmass. If less than 1% by mass is used, it nay

resul Then skédcefibeppadi kidty d?érﬁBﬁI%flﬁrﬁté‘d‘ and can be

mechani cal™ strength as rigidity and iTpact strength

SRR 1SS, kb BLSEFHLAGRICHEERY PRt of gass
R 25l PR R0 iR Bl S e glas

Jore preferable content range is 13 advantageous

fibet 21653 mamp dotemmuintergils atd haveanfibgr diensity of1 10k to 20k,
strength, heat resistance and flowability. -

whiddht fhendenkityr achieved ﬁbm%@dsiziﬁgadgemr efhediarfieter of the

not particulafly limted and can b S appropriately

SRR i FHRIBL Ay 55468 NP YR YRl 7y o

l?)rocessi ng aids, various types of fire retardants,
8% cant's, colorants, flowabil i ty inprovers,
antistatic ents, conpatibilizing agents,

weat hERe z sarban diaew sis nnet e partigudadyt slimited| and can be
mar ki ng agents. Note that the io | aser marki ng agents

appropniateky tsetedted; yexaniples ancduden dieoppedr staradelof pitch
sel ect ed depending on the print color or the Iike. The

cebre Hb&f anktk Ppe@ Arah@IFIPAN tarB&E fiber. In view of

thernopl astic pol'yester resin conposition is not
inRE AR MR leo bl Gty PReferAPln Rt 4fiF SRR IR 8 mm
todgér%nqolin 'lgﬁgtﬂ and FvEd fiber Hgnglrt?/SSP YoltS rBdko,n"/\rl'njch the
density achieved using a sizing agent. The diameter of the carbon
fiber is preferably 5 um to 15 pm and, more preferably 7 pm to 12 pm.

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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- Production Process The process for producing the

t hernopl astic polyester resin conposition is not
particularly Iimted and can be selected from

processes known in the art. For exanple, the follow ng
processes are 20 exenplified: a process in which the
atlveetageguisnbeealiseta ettepl/lrdarcei ist straigk exmongr mechanical
(e.g., a Henschel Mxer or a tunbler) at the sanme tine

stiedh '%h@aﬂz‘ﬁ?béist@ﬁ&@ﬁﬂﬁpﬂ%waﬁﬂitg’.DVOCGSS in which
u

specific ingredients are individually placed into a

| _KRaaBbn .;[ﬁg,’r@di’eg{if—”e”i c feeder. 25 In additi 02,4 .

the appara use o produce the thernoplastic

P Bhe A ionaL RER e isds el demtied and can be

on the intended purpose; exanples _include twin screw

approptintely sselgreedsc esameplesudochide oknewmnaddétives such as

and Banbury m xers. Anpng these, twin screw extruders
condvictieth agerits, gplaspizizemn tharphyl BeabilBagdspneratessing aids,

nore downstream supply ports are preferabl e because

vAfibud (HEORIATIE RALYASHE 16k arkS) @blorgn{sé) flowability

t
pol yal kytfene gl ycézlc or derivdtive thereof, an

OIS, SRTRRHRE, GRDAL° SRSEARDLRERF =G0 | Shehgrizasion

t her nopl astic polyester resin conpogition offers high

agtf-'@tsaim}glsaarf@lg iGgenis, mﬁgﬁﬂr dnarking ageats. Note that the
resistance and is excellent in flowability and

lasepdmatkirtg, agenésanare swi aphytiepslyd limitédistaantecan be
to structural nenbers for electrical conponents, QA

sggropreny gndciideddely i fopri; atbrens e,
Machifife VorRBnt*bf thCAdtlidad ARFEdENt IChhe thermoplastic

polyester resin composition is not particularly limited 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
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structural nmenbers are not particularly Iimted;

exanpl es include nolded articles for packing

el ectrical conmponents (e.g., nmgazines and trays),

and nol ded articles for QA conponents (e.g.,

structural nenbers for printers, scanners and
podyester| essinamdmpositicneis nd0 gartivpilasly Henéterhfared, can be
Exanpl es of the present invention will bé described,

ap?;fg?trimg‘ﬁ?? elétield depleriiin Bﬁtﬂi@%%&é&"s[ﬁl?gﬁoéé}eexamples

hereto. 25" The pioduction proces

r td I esi |t f
Br B, gcreBl etraerb oSl S BRHORE  Bifls, kneaders,

a ra ,_a twin screw extrude R- 1157 )
aﬂﬁﬁﬁﬁgﬁﬁ%m@v&ﬂaﬁ N s sec&.&vz\{rwarq%truders provided
enpl oyed. A mxture of (A) a_thernoplastic polyester
withian upytreapoisppply pest g yore atemore idasynsBeam supply
reactive conpound and an additional ingredient was

ports ack preféntlslet becaxde (IA? ra the lakgicupsly@asr resin, (B) a
supply port using a volunetric feedér. After “the

: : ‘ ) / !
PPIIRACHE Rl FOTRE A ¥ alite frebbladd (4 88 fve compound
I POk k.. USi N e volunetric.ko feeder,
A BRRAT AR e gdicyh K80V SoPEE bl 1 Brur os
re.set, to 290C to 270C). After kneading, a
- Fﬁhﬁagﬁéﬁﬁe‘d conpound ejected out of the dies was
cool ed and then cut into cylindrical pellets wusing a
pel | dinzertheTtlermaiplastiorpolyiestet tesint benmpositicrnoffers high
t hernopl astic polyester is resin conposition will be
righdity) hegh iphpact sHealgtResd 1aid¢fheat 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
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The obtained pellets were dried by hot air at 140C for
3 hours, and dunbbell test pieces were fabricated
using an injection nolding machine (FD120S5ASE,

manuf actured by Ni ssei Plastic Industrial Co., 20
Ltd.) where the cylinder tenperature was set to 280C
camipasitibng efffaanples wilBbEfirsTdesdeitezit i on

tenperature under Toad was neasured for each test

pi eceAish ﬁ{i@‘gﬁﬂﬁﬂ‘iﬁ a}ﬁéﬁé&dﬁ@]ﬁ't@ﬂn séféwaéi&&“hﬂ@i"(l\glﬁgl57mm,

coefficie f linear "expansi on was determ ned i n

| diyr.echi I0.-a a b t E
o B, 5 N R 086 il e Gifiploved. A
Sei ko I nstruments Inc.,. 16 nmegasurenent fe ature
miixtiEe OBJA) ¢ theemoplasticy RAyESEer gesian (B] & polyalkylene
iece dinmension = 5 mm (width) x 10 nm (length) x 3.2
ghradlt Hlewivagsie, (K)Ea@npeactive tdompaasedt amdean oadditional
test piece that showed a 5 deflection tenperature

inmneeliehbadrazf ihbHderedirtoantecerifidee ﬁ:l’:r@ﬁgﬂ iifeaipstream
expansion of 1.0 (10-5 x C 1) was considered of high

sdfly pest g o Rlihiile FRIGP o ARdrPahblture s
cHRRLy, 5 SEIE A Bk ARPAC BB Fidiffioduced into the
t enper at.ure s_set_to 280C and nold tenperature was

exigudes dogughnihe dosvnstamangapplipspaehsising the volumetric
each test piece in accordance with |S0527-2/1A/5. In

feEdampfelovfed ey preseling eydindenaad di¢ tpiveperatoaes were set

showed a 15 tensile strength of 90Mpa or nore was

A R A AT S g
ej8@¥EF 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 lincar expansion was determined in the
lengthwise direction in accordance with ASTM E831 using test
machine TMA/SS6000 (manufactured by Seiko Instruments Inc,
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and dunbbel| test pieces were fabricated using an

injection nolding nmachine where the cylinder
tenperature was set to 280C and nold 20 tenperature

was set to 80C. Charpy inpact strength was then

nmeasured for each test piece in accordance with
meFEenent fempresanies rahgde= pp@AENtoi MIBICE;) dmeatmg rate =
test piece that showed Charpy inpact strength of 4.

I/ wRiror ; Hoer &05 ehnhi ' :

S oy et BRRICR 220 phn (WTAhIRCED (A0A TGy x 3.2

Hﬁﬁt tﬂiékﬁ‘é 40C for 3 hours and subjected to
rreagurerren§ of nmelt viscosity in accordance with

| S011443 using te machi ne 140SAS2002 nuf act ur ed
by vatubxarapfbs OEth Hesght ing CtiQdeteat Hecs thagshowed a
shear. rate = 1000 sec-1, die 5 dinension =1 nmm.i
defleatiper temperature tmdeanipad of 1 130K 0p morefandaoefficient of
present invention a test piece that showed a nelt
Iineaﬁoa?angioﬂ%f e (10+bessc@ay aansiceistdepdd hodhhigh heat
flowability. (Productivity) As a neasure for the

reifdweli vity of the thernoplastic polyester (o resin
conposition, the nunber of tinmes a resin conposition

(@%i@ﬂfg’) conti nuously extruding out of the extruder was
in two was counted (per hour). Strand break

occurs when a gell reactive .  compqound accurul at ed
i nsi dehe @gt@metf mﬁfais ayere mier@ddmf dwiairtatel ) Esdor 3 hours,
invention a test piece that showed is no strand

arud ehizmbbell , teshpibaes ware fabeicatetiensiofg aimia:(?'et:tien molding
dere

strand was broken in two was 0 was consi of hi gh

e YT, I g v 200 and
temperature was set to 80°C). The tensile strength was measured for
each test piece in accordance Wifh 1SO527-2/1A/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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obt ai ned t hrough the foregoing production process

using the 20 following ingredients: as (A a

t her nopl astic polyester resin, (A1) 78% by mass of

pol yet hyl ene terephthalate resin with a limting

viscosity nunber of 0.78 (100nL/g) (product name:

MA52 1The pbtainddcpelléts wdresdbieshbyFagbaiCat 14080 fon$ hours

(B) a polyal kyl ene gl ycol derivative, (B-1) 3.0% by
andssubjedtedy &S ineasareheG oﬂ'n’l%iﬁt\ﬂ%(?@’gf%? aebbddiBfife with

25 by esterifying both term nals of polyethyl ene

OR3P St i R0 HapBEAEHARR By Yasuda

2.0%h ss qf o )
SEi ettakis¥g dichatepiparaters & 350%: sheay rate = 1000 sect, die

copolymer with a weight-average nol ecul ar _wei ght of
dimnepsionmil anne o diavaeter amd 11 lepgth)oduct

nanme: ARUFON UG 4030, produced by TOAGOSElI Co.,

Lt d. )In Bxatiplesnof tee gaesent ihvventidiDaliest piéée hhatebowed a
of chopped 'strands of glass fiber of 10 min dianeter

o B0 e B Rt i BBl of P flowability.
I ...1.5% by mass of carbon black with a DBP oil
ﬂ%@@{;@ﬁﬁy on of 157 nlL/100g as neasured using a DBP
absorptoneter in_ accordance with ASTM D2414 (product
nane: %@Aﬂﬁaﬁul’@(f,or ﬁs&m@ucﬂyl%gﬁ&tsﬁmq;ﬁa,sm polyester
Ltd.); and as an_antioxidant, 0.5% by mass of a _
resimdemepgsiion], thet inoxindeent of piinvkscta pesier cAMPOsition strand
produced by ADEKA Corporation). 15 The eval uation
corfidthibishy exghadingnotitbe the extrs@isy Qs Brokts) iRStwo was

in Exanpl’e 1, thernoplastic polyester resin _
it j.Qn e are -
coFREE (PARCRE), CSHRREP bk 1t GRS YoMl eactive
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 (prbduct name:
18
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20 As (B) a polyal kyl ene glycol derivative, (B-2)
nmet hoxypol yet hyl ene gl ycol | aurate obtained by
esterifying one termnal of polyethylene glycol and
etherifying the other terminal was enployed (product
name: LECFAT LA90-92, produced by LION Corporation).
T_l@hl(JQNl(rjEeﬂ(HA(;b poogiacedsby thEON Cerpagtieny £5(C) a reactive
enpl oyed: (C 2
cSihyhetiadret hyl ne(@]_q()ryl at e-glowgi dyl mat]]pgcryl at ey of

copol yrrer' wi th a werght-average nol ecul-ar weight o .
S&ﬁé@%ﬁ@&@ﬁ?@&%ﬁ%@%@%@%. R with
Wik aHathee ploleeulas weightef At Aend.epapaey Valug of 1.8

a s wej ght-average nol ecul ar wei ght of 2,900 and an

mashig (Papdaidtname: ARJJFQNr bi{oet03hrperodecrdnby TOAGOSEI
XG 4010, produced by TOAGOSEI Co., Ltd.); and (C4)

Col,yLtuhg; asr(D) anainerdatiicafiHey) AOLY) a680%0B9! s of ch d
W th aqvvei gg?) averageg nol ecul ar a\%/eyght (?? 1%, 000 a%dC oppe

stfaNH3Y of CALRRX fllidr. GFOYPS ui i "FHARBAr HrRYPS AL in length

are react ot astic polyester resins

B; X-50%40, d db

(HE RS ha R R T S pPoalicedD b (NEiRdh ShestEslass Co.,
1, Table 1 | di %9 Ex. 1 Ex. 2 Ex. 3 Ex. 4

Ligh);' 6558, Cologany, Bt by, onass 10f carban b i 76 0BP oil
73.0 78.0 71.0 75.0 70.0 60.0 78.0 78.0 80.0 (B-1)

abgoDpEoES 1467 0/ 300g-asitheastrad 91? 3 I0BP. dbsoiptometer in
(B-2) LEOFATLA-90-92 = - 3.0 - - - 6.0 - - - (C1)

actBHEN cHGHIRD AS M ]?24%[(?{}91’&119@ pﬁg?eg:‘ASA@Iﬂ F-0002 grpduced

ARUFON U070 - 2.0 , ARUFON X401
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
L |

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

19
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(C-4) ARUFON UFX5010 - - - - 2.0 (D-1) RES03-TP78 15.0

15.0 15.0 15.0 15.0 15.0 30.0 15.0 15.0 15.0 Col orant

ASAH F-200 1.51.51.51.51.51.51.51.51.5 -

Ant i oxi dant A060 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 -

Defl ection tenperature 154 176 135 185 157 162 186 149
cepelysrer withral waightpveragei miaetubdr Weigdt af 2,708 and an
1.52.6 2.1 2.42.22.01.92.2 -5xC1) expansion

eflabeTemﬁdee 6f r gnpt ﬁlér%f%) (Eiaédh%% hHinéVSAIROFON 18¢:-4070,
047101 116 Charpy inpact strength (kJ/n2) 5.0 4.8

Progufsd 115v101 TOAGSLe Tod. 1 o5tidy PG, | pjene-free
i RaH agsy i EBaiRyITWbRRTY o) COPQBRET nat Wi
the thernoplastic 20 polyester resin conpositions of

weighftaazerageomolegudan weighthpf§ 2,900 and yan epapy value of 1.4
i npact strength and high heat resistance and are

n&ag)/égl(pi'bdutt hhoveb ARUFONI XG0, i prdduced by TOAGOSEI
(Conparative Exanples 1 to 7) s As in anple 1,

OB, B (28 e e SERRASEAAAS iyl copolymer
wiflg" 5 GPioht SRRIEkD TRy AP a0 B 1500 *anPhaving
carboxylic groups as functional groups that are reactive 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.3fEx.4] Ex.5 | Ex.6| Ex.7 |Ex. 8| Ex.9 {Ex. 10
(A-1) MA521.D25 780 | 73.0 | 78.0 | 71.0 | 75.0 | 70.0 | 60.0 [78.0 1 78.0 | 80.0
(B-1) LIONON DEH-40 3.0 8.0 — 10.0 3.0 3.0 — 3.0 1 3.0 3.0
(B2) LEOFATLA-90-92 — — T30 | — | — [ Z |60 | = = =
{C-1) ARUFON UG4030 2.0 — 2.0 2.0 5.0 —_ 2.0 — e 2.0
(C-2) ARUFON UG4070 — 2.0 — — — 10.0 — e — —
{C-3) ARUFON XG4010 — — — — — — — 2.0 — —
(C-4) ARUFON UEX5010 — - — — — | =1 = | =[20 ] = |~
(D-1) RESD3-TP78 150 | 15.0 | 15.0 | 15.0 | 150 | 15.0 | 30.0 [15.0 | 15.0 | 15.0
Colorant: ASAHI F-200 1.5 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5 —
Antoxidant AQ60 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 —
Deflection temperature 154 | 176 | 135 | 185 | 157 | 162 | 186 | 149 | 148 | 152
under load (°C)
Coefficient of linear

. 5 e —1 2.2 25 1.5 2.6 21 24 22 120 1.9 2.2
expansion (107 x°C™ '}
Tensile strength (MPa) 115 108 110 106 126 136 145 | 104 | 101 116
Charpy impact strength (k]/m?) | 50 | 48 | 51 | 46 | 52 | 58 | 63 | 46| 44 | 49
Melt viscosity (Pa-s) 120 107 115 101 135 172 176 { 119 | 123 122
Productivity
(the number of times strand 0 ] 0 0 o 0 0 0 0 0
break occurred)

The results shown in Table 1 show that the thermoplastic
20
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pol yet hyl ene gl ycol whose term nals are neither
esterified nor 1o etherified was enpl oyed (product
nane: PEG#400, produced by LION Corporation). As a
conmparison for (C) the reactive conpound, the

foll owi ng were enpl oyed: %C -1)
polyester-nesimybmeposiiions o eeil toi thaze all of high rigidity,

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

highnirhpaet ﬂ@éhgﬂﬁoémd Reat redidthreeahd are excellent in
pol yesters (product 15 nane: ARUFON UP-1100, produced

(C -2) Dbisphenol - A epoxy
re&@%ﬁl?r%%%ﬁvgﬁ KOTE 828, produced by Japan
sin nd (C-3) aromatic
((58 %?%W? E%%P&?%ﬂctﬂ’@ name: STABACSCL P, produced

by Bayer, A.G). The evaluation results are shovvn in

Tabl 3. IIIZEWQBPBE 3, themmeplastis. paymstecsesin compositions of
I ngredi ent (massh) Ex.1 Ex.2 Ex.3 Ex.4

aEatlﬁeEExﬁm Resl)l B#S2 Iwieze fieopaf@i Ouéi@lg) th8. ihgredlents
78.0 93.0 B-1) LI ONON DE 3.0 3.0 0
sl%ﬂmiﬁTaBle%G#mo 2 3.0 - - (C1) ARUFON UG4030 2 0
- -1) ARUFON UP1100 - 2.0 - - - (C-2)

EPTK% % é%frpﬁggw F0% (B the ik 1R SRRy "deriyative, (B-1)

palAb5130h, ‘a1 biehose Sebimingls, brg, Fdbsr dsriied nor
etﬁ];ifsgctllvggs te%fé;éar@rgéu%% nla:rr%eléll%é?#iO(l)S %r?)(liuced 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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F,p‘tﬁg Cﬁé%?['%pat i ve|descr{bed i thelpfscht *Pnlentq ol 30
N i‘jiq afforod Ulow—™ £ n\agbi | i t_y and_ | DAL he%f _ _
(}J%R OR KGO o c'zrr'ggs: -6 p\(ep—ar\d p—{ Corpar-ati-vg—=2
(%I ARtFUNngJI{gd hl oandaod v h _(D) '\_pnl y Olly anao | yt":"nl -
= F.['E 28I ) LAl .CII\JCU A’ T1 _l_J u_ O uu_l\ A>3 |- u_uu —
(((iz]%mg GBS pott stde—ef—tfe—Segpe—offthe—p cg_?;nt 59 —
Ei) Py e (Tt "'Cl5i‘6d, S 1;5.8 et e RS "*'i?.of‘y"*' ez
cH Illa.l‘ﬂ: ogpCT e 1|5U| aT5al r(y.i§“t ||ei'.1 € i’i"i“‘.a. ; Tslu: 15
ARk THoloW T HowpbiEty—gEd o heat crepisianee e s
%E lpéréi_% |JI C'J LA YAY T I. UTTHa ™ T | o § T C = T q T T
' =Y (C) A ré&acl i Y& |corpouind4desciizbgd T ih@l
C elffﬁﬁﬁl&hﬂeéf_vcml onjant—tpus—ofiferettow— ot tit-y—an
exRansmnélng,gIP i rrpa,t .—lfrhe ﬂ‘)me: SSif ifn:p’i fe_palled i nlf.q 09
1 o oY waal t art 1 \s
Terisile stren tMﬂEL S TV X P DTN oo ida 98 [ 6
J LA L L Ikvo utol A" &) CITC T oG OPCI—0On1 T
admpact siy ’ANVVA i 20 | &7 Hocl ndd |otpod, 45 35
L,[FI |“5:£95ilt¥\(1]?gﬁ gr ol |ps f g?&f =V g)zlr [« ac?si \. \J&Zt h f Wgr 1 F‘ﬁl%c i ('72
P%ﬁ ?tg resj nsf thust of fering | ow |d|t andl)w
esstran . g 13 0
tk (351 hpact. [The conﬁ’osn tions|pr p
ﬂnﬂf\n pax | P E lanAdA alarna Aheh
W }Jal atl VC I_/\ullp Co < ot O ol T TCTuoTocTT

under load ('G Coefficient of |inear

expension(10'sxG') -1.3 -0.7 1.8 1.7 1.9 1.6 -0.9
Tensile stren (MPa) 117 112 82 80 95 98 65 Charpy

i mpact strength (kJ/nm2) 5.2 4.7 3.7 3.6 4.4 4.5 3.5

Mel .t viscosi(Pa- s) 220 202 98 82 205 210 72
Eﬁﬂd&hthlty (the nunber of tinmes strand 0 0 O 0 10 13

0 breakoccurred) OC'I'hra \%infcgchnwn LN ngl e 9Cr P\/Pa(lj
he Fi bed Bl h\omPThETMdr t me | “omp- | Lomp.

t mmi?{n?gi?n canfindi 4 B2 qgﬁgky ML x. 7

(DNARLDD o oo b BBod 750 b (589 A5Y vl 1B ang8o 93.0

The results shown in Table 2 reveal the facts described 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, i.e., 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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bl ended wwth (C) a reactive conpound that |ies outside

of the scope of s the present invention and thus

produced solidified nmaterial accunul ated inside the

di es upon kneading, resulting in a high |ikelihood of
strand break and significantly reducing productivity.
beas fomeienali groppspthaddare reaatiseawiitte theanmplastics polyester
not blended wth (D) an inorganic filler and thus
redibey ethupvoffering devst aigid,itly ondi Pow Gtfehytienimpat. The
strength inpact. (Exanples 1T to 17) To each~of th

. a

BRSO frePored, HCRrfpprtteliitingls § o ¥ age cach

Wi screw. extruder.to prepare | | ef.s contajni
bigitded K (CL A Tratkive PoTRgERE Raiclss Hitlbis otdhe scope of
(Exanples 11 to 17). Note in Table 3 that the _added )
ther present edewandten randi nthage produesgr salidified material
terms of mass percent based on the total mass of the

acumudatédnindidexdhel elies Tpor okhewding) assyultiargiing a high

- agents were enployed: (E-1) mca wth & particle

LRI o SR SR8 SN D vy

TRESR RO R blabhedrl CibhwhaBRR: PLaptele . B A Blended

apit tic average rticl i anet er asured .
with I(Eﬂg%n dngEeABi; dieT Bt 5‘8@5 i)tlf@,r%f Tawe rresistance, low
.adsorption specific area as neasured in accordance
rigididy arsl kew1gtrength imapgct.25 DBP absorption as

nmeasured in accordance with JI'S K6217 = 60 23

(Bahpd&y11ttbel’Hroportion of the volatilized portion
after heated at 950C for 7 hours = 1.8% pH = 6.5);

oo ehehl aF SRedpaflbts SHARIGIAR, ExBIIAIE Wi added (B) a

Chuet su apnite , - avera par

lag@ﬁgﬁhfh;nagja&f}afﬁteraerqdb%é aﬁ’ﬁiet%' if\;elrraeC I %gxd_écis %grginafrtf 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 um or less, which is coated with black
oxide of iron (Fe;0,) (Laserflair LF835: 1.F835, 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 um, nitrogen adsorption

specific area as measured in accordance with JIS K6217 = 370 m2/ g,

DBP absorption as measured in accordance with JIS K6217 = 60
- 23 |
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5 volatile content = 0.7%; and (E-4) titani um di oxide
(CR-EL, produced by Ishihara Sangyo Kai sha Ltd.,

specific surface area as neasured by BET = 6.3 n2/g,
rutilation percentage as determ ned by X ray

diffraction = 99.9% . Each pellet was evaluated for

cm? 100gr therpaoporfonpef ttheavalatitiziekk pdrticany. after heated at

(Laser Marking Property) The obtained pellets were

980PEX Y/ holurai=+ 1a8%;] £ gI5)2 ‘ ’
pl at e- shaped t est pi/oéggg (?05)3 g! m%ﬁohlfﬁgdl%racenhﬂe (BSP60AS

| 20Mm h@@ﬂhﬁ ) f i d usi .
p%ﬁg%?%}?j&éc@{ on m)eftglhng C |%eW§£§?e 'eq‘éy 4 n%%lfﬁ%e partlcle
tenperature was set, to 280C. and ool d tenperature to
At ob rgeaSumedl b daseratifffactih S b0 iy doh sartent™ 0.3%,
surface of the pellet under the marking condition
ve genten ﬁv{f))?%)i@miaﬂiuﬁ} tisantesudiexide (€Fol., iproduced
Table 3. YAG | aser: M-7110B (manufactured by M yachi

bgdlshihara &Gan Kamshadl¢de cifiet sudfdclarddbnkimegasured b
speed: 1000 rf%ya; Q swtch f%uency: 30.0 kHz 24 Y

I i . :
P2 gy husliitn fonepugst o dnhinly X roy

Excel | ent .Excel | (awf) cell ent Excell ent Excell ent
pPEpertyas described below.

(Laser Marking Property)

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

24
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property nmass% based on the total mass of the
conposition of Exanple 1 The thernopl astic pol yester
resin conmpositions prepared in Exanples 11 to 17 were
all capable of being printed with a vivid mark 5 with
T%Eﬁ | aser marking agent, offering excellent |aser

& g property. In addition, since the conposition
of Examale.1 contain carbon black as a col orant

orintind S1h Uik 1P dnfeWBag dxddi ) Ex 15 t Bule HaFidq ix.1
B Ler! ndltkidg QFenf ihereby nfflering = -
33 B asel narkilng property 0N gl resylt]l it -
- — | tfat — st pgﬂ yélér er — -
REL :r_-pn_oi it an—nf 't ha” Nnr ihvent| i (S aléﬁzo —

;’%;Eﬁn?aélﬁql Efcc@l_lenf CGRIMht!| @xceﬂé& Fixddent ii%ﬂeﬂﬁr Kddheht | Hd&Ilent | Bxcellent

ler resln conmppsition of th

mses bpted dnfhe frtplonassiof reconipghitiongit Bkarpplefli gh i npact
strength and high heat 15 resistance and is al so

excel Tlat thermbplastiti pplyestepr vesint icornp Dsiﬂnensfgrepared in
it can be suitably applied to structural nenbers

Exhagpleschl to dymaiendld ¢ lé%qu@img]gkﬁlﬁe%pwlth%%ma mark

and paper feed guides, ich are c onents of _
c c dj C
WAIIFChEYC HEK: Ofiatine: 53%ﬂn§er 1P, PRI B marking
scan ers, facs.lml and to.struc nh
cJHpaﬁ@ﬁ i St SOMpagIton 6t Mkample | contains
ai ni?ci 15§ 1. A therrmpl astic polyester resin
Caé‘b%b arknas oaproloragt, pranting wdr aopivst irnaplkl yeas grossible
resin; (B) a polyal kyl ene glycol or derivative
witherebfhavimg ntp aadideast lasero neaekirgg capgeoy | ilerebyd offering
ester structure and an al kyl ether structure at
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

20

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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| east at one termnal thereof; (C) a reactive conpound
which is a polynerization product of raw nononers
contai ning a vinyl nononer having a functional group
that is reactive with the thernopl astic pol yester
resin; and 10 (D) an inorganic filler. 2. The
@tiﬁ)glaamedwm yester resin conposition according to
claim1, wherein at | east one of the carboxylic acid

1est er Asthiarehoptagiid pol pest@iriiesi ke pbsititn t@zhgrislﬂﬁg:
an

pol yal kyl ene gl ycol “or” derivative thereof is ha
al kyl ﬁ{&ifa{é HB% on atons in the
al kyl(% g&%eru S glcgl]g S.St%gg érnopl astic
pol yester resi Ry C osition acgordi t Q,.0ne .
o e D22 @Al BIVERL o GRrbites dbpifef,chaving at least
conprise _20 styrene. 4. The thernopl astic, pol yester
OREY a&ﬂafb@miwoﬁcui &ster sruduzaand an elkyl strusture at
3, wherein in the reactive conpound, the functional
legsbap ortesterimsinadabisreef,wi t h t he thernopl astic
~polyester resin is an 25 epoxy group. 26
(C) a reactive compound which is a polymerization 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.

2. The thermoplastic polyester resin composition according to
claim 1, 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 atoms in the alkyl group

is5to12.

3. The thermoplastic polyester resin composition according to one

of claims 1 and 2, wherein the raw monomers further comprise

styrene.

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

epoxy group.
26




