1 RESIN MOLDED PRODUCT W TH | MVOBI LI ZED POLARI ZATI ON ORI ENTATI ON
present invention relates to a resin nolded product nade .of polygster which
exhibits anisotropismin the nolten state and/or a pol yester corl aining £~
partly in the sane nol ecul ar chain a pol yester which exhibits anisotropi s(n
in the nolten state, said resin nolded product being characterized in that
It Is subjected to an electric field with _heating and subsequently cool ed,
whereby the polarization orientation is i #mobilized. It is known to per sons
skilled in the art that when.a conmpound having the intranol ecul ar

pol ari zati on under goes pol i ng_w -~ [ iction of a nagnefic
field and/or electric field n —potarizdtion is i mobilized.
The techni que based on IMMOBIINEEDIGROLARIZATHONYORIENTATION: i ndustry.

Some ferroelectric polyneric conpounds are known to be subject to the
I rmobi |'i zation of pol arization upon poling. Exanples of such conpounds
I ncl ude pol yvinylidene fluoride, polytrifluoroethylene, and pol yvinylidene

cyani de-vinyl acejd ?f@?@hﬂﬁ%veﬁ%ﬁ ALY | f@édw%élaa e some

dr awbacks. The contr 0 rientation I s not easy depend)ng on the type of
crystals, whFEPduct M3de Rk PolygsEernyhisduex AL BAPHFMeARat i On,

to i mobil i 2he hoPdMrsg@teoandiotha »olyRReeT rREitinidg partly in
the same molecular chain a polyester which exhibits
anisotropism in_the;polten'state, said resin molded product

o - being characterized in that it is subjected to an electric

~ . field with heating and subsequently cooled, whereby the
polarization orientation is immobilized.

It is known to persons skilled in the art that when a
compound having the intramolecular polarization undergoes
poling with heating, or the appliction of a magnetic field
and/or electric field with heating, the polarization is
immobilized. The technique based on this knowledge is
commonly used in the industry. Some ferroelectric
polymeric compounds are known to be subject to the
immobilization of polarization upoh poling. Examples of
such compounds include polyvinylidene fluoride,

K,f polytrifluoroethylene, and polyvinylidene cyanide-vinyl (
acetate copolymer. These ferroelectric polymers have some
drawbacks. The control of orientation is not easy
depending on the type of crystals, when it is necessary to
bring about the polarization orientation, to immobilize the
polarization in the amorphous region, or



2 to bring about the orientation in a specific part alone. In addition,
stheir polarization orientation can be used only at a | ow tenperature range&o
|,e , 140 to [err] which is limted by their heat resistance. Moreover,

thér response€ is very slowto the application of electric field to brlng
about pol ari zation orientation. (E.g., about 1 hour at 100 kV/cm) To
shorten the response tine, it is necessary to apply a high voltage and the
resin is required to have a high dielectricbreakdown strength to resist
such a high voltage. In view of the above-nentioned problens, the present

I nventors carried out extensive studies to develop a new material capable

of polarization orientation which can be used at a high tenperature and can

undertgo the peblt E&ﬁ\ogt {&'tﬂbuft a&t@{toxtlhéfﬁ;audhthelté @é@iﬁﬁelﬁm p%féﬁé't
I nventors pal I,r,.attenti.on 1O e re .onse J NE olarizatl on
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provi des a rezesponse is very ‘'slow to the app11cat1on of electric field
to bring about polarization orientation. (E. g., about 1
hour at 100 kV/cm) To shorten the response time, it is
necessary to apply a high voltage and the resin is required
o to have a high dielectric breakdown strength to resist such
~ a h1gh voltage.

In view of the above-mentioned problems, the present
" inventors carried out extensive studies to develop a new
material capable of polarization orientation which can be
‘used at a high temperature and can undergo the poling
within a short time. 1In their studies, the present
inventors paid their éttention to the fésponse time and
polarization orientation of a lbw—mbiecular weight liquid
crystal compound, and they found that there are some
polymeric compounds which have the properties of liquid
crystal and also the properties of polarization
/ - orientation. This fihding'léd to the present invention.

Accord1ng1y, the present invention provides a res1n
molded product made of a polyester which exhibits
anisotropism in the molten state and/or a polymer
containing partly in the same molecular chain a polyester
which exhibits anisotropism in the molten state, said resin
molded product being characterized in that it is subjected
to an electric field with heating and subsequently cooled,
whereby the polarization orientation is immobilized.



nol ded product nmade of a pol yester which exhibits anisotropismin the

nolten state and/or a polynmer containing partly in the sane nmol ecul ar chain
a polyester which exhibits anisotropismin the nolten state, id resin & ;¢
nmol ded product being characterized in that it is subjected'to an electric™
field with heating and subsequently cool ed, whereby the pol ari Zati on
orientation is imobilized. - 3 It is a syrprlse to find that contrary to
expectation the resin nolded product of this invention quickly responds to
pol ari zation orientation. The polyester used in this invention is a polyner
conposi tion which exhibits optical anisotropismin the nolten state and is
capabl e of therno nglastlc nelt-processing. It generally falls under the

category of ther mbtr 3i & SUFRTE &8 Vi o 1| that  CORErBEYy her expRShatadprs

the ani sotrophe #ekianmeNasd asoddve: sPPENL$ esnvénpebH qauemyheeegb&&aer
nmol ecul ar chains to ass requl ar araIIeI arrangenent in the nolten
state.  The &PaP8@ Fﬁlﬁﬁ|&PQﬂﬁ% R arranged in such a manner is
referred to as the’ I|qU|d crystal state The polymer like this is usually

produced from a My Yls¥e Yl ' Nend #"ohv8RE: 6hat s°QNbbIYRRL N has
composition which exhibits optical anisotropism in the
molten state and is capable of thermoglast1c
melt-p:ocess1ng It generally falls under the category of
thermotropic liquid crystal polymer.

The polymer which forms the anisotropic molten phase
has the properties of permitting the polymer molecular
chains to assume regular parallel arrangement in the molten
state. The state in which molecules are'arranged in such a
_mannér_is referred to as the liquid crystal state. The
polymer like this is usually produced from a monomer which
has a thin, long, and flat configuration, has a high
rigidity along the long axis of the molecule, and has a
plurality of chain extension linkagés which are coaxial or
parallei with one another. |

The properties_of the anisotropic molten phase can be \\)
determined by an ordinary polarization test using crossed -
- nicols. More particularly, the properties can be
determined with a Leitz polarizing microscope of 40
magnifications by observ1ng a sample placed on a Leitz hot
stage in a nitrogen atmosphere. The polymer is optically
anisotropic .- Némely, it transmits a light when it is
placed between the crossed nicols. When the sample is
_ optically anisotroﬁic, the polarized light can be
D transmitted through it even in a still state.

The resin molded product to this invention is
characterized in that the polyester which exhibits
anisotropism in the molten state is preferably one



rigidity along the long axis of the nolecule, and has a plurality of chairf)
gxtension | i nkages which are coaxial or parallel with one another. The
prqgirties of the ani sotropic nolten phasé& can be determ ned by an ordi nary
pol a+ zation test ustng crossed nicols. Mre particularly, the properties
can be determned with a Leitz polarizing mcroscope of 40 magnifications
by observing a sanple placed on a Leitz hot stage in a nitrogen atnosphere.
The polyner is optically anisotropic . Nanely, it transmts a |light when it
i s placed between the crossed nicols. Wen the sanple is optically

ani sot ropi €, ec&?ﬂ,a%g dale-%};g C{'Q?yg}a{;‘ﬁl&??ist%& PEAYRR dda E¥GRLLL 2

'still state. e resin nol invention 1s characterized in
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preferably one \ contains an aromatic hydroxycarboxylic acid residue
and aromat i ‘éaﬁ%ﬁﬁilé e el g(ill%b \GhoLYe p?FPér‘i%Qytﬂ%eéﬁﬁgbi tdb&y RYSEXY! ord AU and
e

carboxylic acid group should preferably be substituted directly on t

aromatic ri ggomatld A1ng, BAAT 0K Inyareyl SFhpCamd Qubdxy126idtiar flepamy B on
the sanme aromatic ring or different aromatic rings. In either cases, they

shoul d be i BntiiRe ssuee afsrateo! eingf oft laaf pérenet aromayrd r¢ngONPON N thdh@ases,

aromati ¢ hydroxycarboxylic acid resin should preferably be a

they should be in the same molecule of the aromatic cyclic compound.

The aromatic hydroxycarboxylic acid resin should preferably be a

compound composed of one or'more kinds selected from hydroxybenzoic acid

- _ residue, hydroxynaphﬁhoic acid residue, and their aromatic substituted
derivative residue. The aromatic subspi;@ted derivative residue should
have the substituent group selected frbm functiénal group which imparts
the anisotropism to the intramolecular dipéle moment of the hydroxy-
carboxylic acid compound and is at_the substitution position to impart
such anisotropism. In addition, éhe ;hﬁétitﬁént group of the aromatic
substituted derivative residue is one théh impﬁrts the anisotropism ;o
the dipole moment in the diréction of the line connecting the carbon
atoms on the aromatic ring to which the hydroxyl group and carboxylic

\«/. acid group are connected, and is ét the Substttution position to impart

such anisotropism. Preferred examples aré those represented by the

following formulas (I) to (VII).
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conmpound conposed of one or nore kinds sel ected from hydroxybenzoic acid
resi due, hydroxynaphthoic acid residue, apd their aromatic bstituted
derivative residue. The aromatic substitutkd derivative resfdue shoul d hagve
the substituent group selected fromfunctional group whith inparts the ~

" anisotropismto the intranol ecul ar dipole nonent of. the hydroxy- carboxylic

acid conmpound and is at the substitution position to inpart such

ani sotropism In addition, the substituent group of the aromatic
substituted derivative resi du¥is one which inparts the anisotropismto the
di pol e monment in the dire6tion of Xhe |ine connecting the carbon atons on
the aromatic ring to which 12214 droxyl group and cdrligxylic acid group are
connected, and.is at the sufpsd ution position to inpart such ani sotropism
Preferred exanpl es are-00se fNepré&sented by the following fornmulas (1) to-

(VI1). [err] [err] (whereif§;the group consisting of [err] and [err] and
the group consisting of [err]-and [err] are separated by a |ine which
intersects at right 6 angles a line connecting the carbon atons on the
aromatic ring to which the hy#rox¥ly group and carboxylic acid group
Xz L, L0~ o |
‘ (V)
—0. Y
(v)
(V1)
(V1)

(wherein the group consisting of X,, X,, and X, and the group consisting

of ¥,, ¥, and Y, are separated by a line which intersects at right



‘are connected, at the center thereof; each of said groups is selected fromj “
hydr ogen and substltuents whi ch dlffer fromone another in dipole nonent;
‘and -t he sane group-does not contain substituents which differ fromone
anotMér in the direction of di pol e nonment. The substituent group is

sel ected fromone or nore of a cyano group, nitro group, al dehyde group,
carboxylic acid ester, carboxylic acid group, hydroxyl group, hal ogen,

am no group, imno group, alkoxy group, alky® group, phenyl group, acyl
"group, sulfoxy group, and sulfide group. Preferably, it is selected from
hydrogen, cyano group, and nitro group, acetoxy group, chlorine, brom ne,
-phenyl group, alkyl group, nethoxy group, am no group, and

al kyl - substi t upgg]eg 301gh@u@onmﬁwecﬂ@r&aﬂ5&d @%ﬁ@séﬁrtm@'&f'oﬁébi@' ts

ani sotropi smin,the nDI stat e honn r o | ock ¢ po
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t he other pol yaee vbnnected, nratt ltme:a:;mtﬂea: afhexd of | zaactlomﬁrssmagrmps

e e POl VER! b8 RS K5l S R AT S ROV EELE

t er epht hal at e. £Tha pubyaapt\hlelrch.nempn]tes monendt y gndthe same ngtoep doese
ey be_contai nagel BohR8inl BehSHIRER AN ford U YL fforﬁmélné’eaﬂbéﬂéfsfﬂ n

.the mscible formor e uni my dispersible
‘are the d1rectlon of dipole moment.

| The substituent group is selected from one or more of

- a cyano group, nitro group, aldehyde group, carboxylic acid
ester, carboxylic acid group, hydroxyl group, halogén,
amino group, imino group, alkoxy group, alkyl group, phenyl
group, acyl group, sulfoxy group, and sulfide group.
Preferably, it is selected from hydrogen, cyano group, and
nitro group, acetoxy group, chlorine, bromine, phenyl
group; alkyl group, methoxy group, amino group, and
alkyl-substituted amino group. |

The above-mentioned polyester which exhibits
anisotropism in the molten state may be a homopolymer or a
block copolymer, In the latter case, the segments of the
4 said polyester are copolymerized in the other polymer which
may mot be capable of polarization orientation. The other
polymer is selected from one or more of an aromatic
polyester, polycarbonate, polyethersulfone, polyacrylate,
. and polyalkylene terephthalate. -

fs The polymer which exhibits anisotropism in the molten
: | state may be contained in the other thermoplastic polymer.
It may be dispersed in the miscible form or immiscible
form. Those which are uniformly dispersible are
preferable, and their examples include aromatic



preferable, and their exanples include aromatic pol yester,
pol ycar bonate, polyether sulfone, polyacrylate, and polyal k ne
t erepht hal ate. The pol yester which exhibits the anisotropisfmin the noltg

. state may be produced by a variety of ester-form ng procéesses.. The nononer

conpounds can be reacted by nelt acidolysis in the absence of any. heat
exchange fluid. In this process, the nononers are heated to forma nelt of
reactants. As the reaction proceeds, the solid polyner particles begin to
suspend in.the nelt.. In the final_ stage af. the condensation reaction, the
eact | on BRJYPEH e HERERRE At SRS RACPTPRE & RERESTaNabe “BF vol atil e
by- prOducééygﬁéﬁegg&%f‘%‘g’%ﬁi‘a?&g and water. A slurry polynerization process

may al so oye e preparation of fully aromatic pol yesters

sui table or H3°pbibesBer TSR Uxni B thO nt sbthdpliba  LAEIR1LLNSeSRL !

product is obtal I'n the Tormof suspension i eat exchange nedi um 1In

el ther' Ofady2bdl fFBliedtChidl Yalterdnok SaNEk #oRQLAFTRbIAHAAN P OCESSES, the

organi ¢ nononeric reactants fromwhich the fully aromatic pol yesters can be

derived may benepbhcHép dodnipoliids 08AMd PBadtedaby Rl ti £l dboydNsObt ahged by
esterifying the hydroxyl group of the nononmer at anbient tenperature (i.e.,

in the fodvBente bitcardy healexanatigeesIs) . InTitR14 @Protest,y bh@ mAHPRer3aNfe
preferably about 2 to 4 carbon atons. ‘Preferably, acetate-esters of the
or gani ¢ reatedrtiocforsmetmalitsofimeactants. As the reaction proceeds, the solid
polymer pafticles begin tp suspend in the melt. 1In the final stage of .

the condensation re#ction, the reaction system may be.evacuated to N\
facilitate the removal of volatile by-prdducts such as acetic acid and
‘water. |

A slurry polymerizat;on process may also be employed in the
preparationuor;:ully aromatic pquesters-suitéble for use in the pfesént
invention. In this process, the solid pboduct is obtéined in the:form
of suspension in a heat exchange medium.

In either of said.melt acidolysis and slurry polymerization
pbocesses, the organic monomeric reactahts from wﬁich the tﬁily aromatic
polyesters.can.be derived may be eﬁployed in the reaction in a modified '\V}-.
form obtained by esterifying the hydroxyl group of the ﬁonomer at
ambient temperature (f.e., in thé forh of tbeir lower acyl esters).
The lower acyl groups have preferably about 2 to Y4 carbon atoms.
Preferably, acetate esters of the organic monomeric reactants are
employed in the feaction.' Aléb. the modified form (1.e.,'phenol ester)
formed by esterirying.the_cafboxyiic acid group ﬁay be'used for the

reaction.




enpl oyed In the reaction. Also, the nodified form(i.e., phenol ester)
formed by esterifying the carboxylic acid gro may be used for the

reaction.

Typi tal exanples of the catal ysts that can be used in both of

Ju;

_ t_he\rr'el t acidolysis and slurry processes include dialkyltin oxides (such as
di butyltin oxide), diaryltin oxides, titaniumdioxide, antinony trioxide,
al koxytitaniumsilicates, titanium al koxides, alkali netal and al kal i ne

earth netal

salts of carboxylic acids (such as zinc acetate), Lewi s acids

(such as [err]), and hydrogen halides and other gaseous acids (e.g., HO).
The catal yst is ggpedall byampiesl dfntien catalyutsothatboant ve. GBH (o tbthtof the
particularly about 0.01 to 0.2 w% based on the nononer. The aromatic

pol ynmers sui mabt actdslysse and sherprpoesssemniaskudendtalkyLilps pxiftesafsyeh as

insoluble in ordinary solvents and, therefore, they are unsuitable for use

in a sol uti odiputydebsiombde odbanyd tin [pxddepolty brnism Hoxbee pABEWSSEd easily
by the ordinary nelt processing. Parti cul arl\é preferred arogﬁ'gai&g goéaﬁmers
| &

are solubl e itnigwdeafdliexiit gblicahes el

frium TRk X Ot efnd

which is preferably used in the present inv§ntio | ght - aver.a

mol ecul ar weiddkalige easshimetadoRplts o0 F2HRRY
50, 000, particu]ar

det er ni ned byeltt

h
P e s O E

need n ' '
ed no pol y_q%r.g_.s.ohblﬂ.onl'he catalyst is generally used in an amount of about 0.001

/

N\

to 1 wﬁ%, particularly about 0.01 to 0.2 wt%, based on the monomer.

The aromatic polymers suitable for use in the present invention are
substantially insoluble in ordinary solvents ahd,'therefdre, they are
unsuitable for use in a solution processing. However, these polymers

can be processed easily by the ordinary melt processing. Particularly

preferred aromatic polymers are soluble in pentatluopophenol to some .

extent.
The aromatic polyester ‘which is preferably used in the present
invention have a weight-average molecuiar weight of about 1,000 to

200,000, preferably about 2,000 to S0,0QO.'parthularly about 3,000 to

25,000, -

The molecular_wéight-may be determined'bﬁ'gél permeatioﬁ
chromatography or other standard methods which need no polymer solution,
such as a method in which terminal groups are determined by ihfréred
spectrbséopy using a compreésion-moided film séméié. The molecﬁiar
weight may also be determinéd by the light-scattering method using a

solution of pentafiuérophenol.

plodatat s il e PegTreB s LebendF Mieellen, o



such as a nethod in which term nal groups are determ ned by infrared
spectroscopy using a conpression-nolded filmsanple. The nnggeylarvmeight
may al so be determned by the light-scattering nmethod using sol ution o{a
pent af | uor ophenol . 9 The above nentioned aromati c pol yester preferably
has an inherent viscosity (I.V.) of at least about 0.5 dl/g, for exanple,
about 0.5 to 10.0 dl/g as neasured in a 0.1 wt% solution in '

pent af | uor ophenol at [err] The pol yester Shi ch exhibits ani sotropismin the
nolten state nay contain another ferroel ectric substance. Such

ferroel ectric-compound enhances the properties of the polyester used as a
ferroelectric material. The ferroelectric conpound may be inorganic

conmpounds, or ganThecabpwvendentdroned \anmomat oo npolyeist e Expref esablyt has

Py ogen prodphanerent PIsReHy (Y L PEHE Fedbt PEBNE:, ST RN, 1 i
ni obate, |iforuexamplelaaboudt ok itamlheQ dd /8 ovaiteeagered imnd Qelr]
(where [erridegepbeaeibs i petdludfbpindd adngo &2, represents Nb, Ta,
, or W. Exanples of the drganic conpounds include
The polyester which exhibits anisotropism in the
molten state may contain another ferroelectric substance.
Such ferréelectric compound enhances the proPettieé of the
. polyester used as a ferroelectric material. The
ferroelectric compound may be inorganic compounds, organic \“j
compoﬁnds, or polymeric compounds.

Examples of the organic compounds include quartz, lead
zirconate titanate, potassium hydrogen phosphate, barium
titanate, lead titanate, lead niobate, lithium niobate,
lithium taﬁtalate, strontium barium niobate, '
Pb(B,.B,)0;, and PbTil,.PbZr0,.Pb(B,.B,)0,

_(where B1 represents Mg, Co, Ni, Mn, or Zn; and._B2
represents Nb, Ta, Sb, or W).

Examples of the organic compounds include _
low-molecular liquid crystal compounds, Rochelle salt, and g\)
triglycin sulfate. Explanation on low—molecular liquid
crystal compounds will be found in “Ekisho no Saishin
Gijutsu" (Latest Technology of Liquid Crystals) by
_Matsumoto and Tsunoda (Kogyo Chosakai) and '""Handbook of
Liquid Crystals' by K.Kelker and R.Hatz (Weinheim, 1980)

Examples of the polymeric compound include polymers
and copolymers of vinylidene fluoride, trifluoroethylene,
vinylidene cyanide, and chloroacrylonitrile.

The polyester obtained in this invention is usually
subjected to poling when it is formed into sheet or film.
After poling, it may be



| ow- ol ecul ar |iquid crystal conpounds, Rochelle salt, and triglycin
- sul fate. Explanation on | ow nolecular liquid crystal conpounds wll be
found in "Ekishoi'mo Saishin Gjutsu" (Latesﬂ[ﬁkwhndIOgy of Liquid Crystals)
by Mt sunoto and Tsunoda (Kogyo Chosakai) and "Handbook of Liquid Crystals”
by‘K. Kel ker and R Hatz (\Weinheim 1980) Exanples of the polynmeric conpound
I ncl ude pol yners and copol yners of vinylidene fluoride, trifl uoroethyl ene,
vi nyl i dene cyani de, and chloroacrylonitrile. The polyester obtained in this
i nvention is usually subjected to poling when it is forned into sheet or
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e set L i S TIGESIAS 1567 Wen SRR o WHGhRpBRE LN oot
eainl el ude pofSiEBhet &hcthe SEabstlfireibily FARILCmAor Lokl JBRPS! ! €
Bl aride,  por Ry Hlnd e B, Cur O AR SE pobftotk ket BT MR
’polyurethaneauéﬁl}ggﬂg'resin, fluoroplastic, cyan resin, polyacetal
- pol ycar bonat e, R _ - : : '
Examples of the thermoplastic resin include polye;hyleng,
polypropyiene, polybu;ylene, pélybutadiene, polyisoprene, polyvinyl
acetaté, polyvinil chloride,“polyvinylidéne chloridé. polystyréne,
Acrylic resin, ABS resin, AS resin, BS resin, polyurethane, silicone
resin, fluoroplastic, cyan resin, polyacetal, polycarbonate,
polyethyléne.terephthalate, polfbﬁtylgne.terephthalate, aromatic
pélyester, pblyamide, polyécrylénitrile, polyvinyl alcohol,.polyvinyl
ether, polyethérimide, polyamideimide, polyetherimide, polyetherketqne.
pblyethefsuifone,'polysulfone..pélyﬁhenyléne sulfide, and polyphenylene
oxide. | | | |
Preferred ones are aromatic polyester, polycarbonate, pélyether
sulfone, polyécrylaté.'polyaikylene terephthalate, and polymers and
-/ copolymers derivea.from vinylidene flﬁdridé, trifluoroethyiene,
vinylidene cyanide, énd chloroacrylonitrile.

The application of electric field can be carried out by the method
known ﬁo persons skilled in the art;w Both sides of the shéet or film of
the pélyester of thi#linventioﬁ are treated ror.electfic cohdﬁction, and
a voltage is applied.to the Qheet or'film with heating. The véltaée

application may be performed continuously or intermittently (in pulse).

The intermittent application 1n'pulse is preferred for the ease of



. pol yet hersul fone, pol ysul fone, polyphenyl ene sulfide, and pol yphenyl ene

pol yet hyl ene terephthaléte, pol ybutyl ene terephthal ate, aromatic polyestef,
pol yam de, polyacrylonitrile, polyvinyl alcohol, polyvinyl her,
pol yet heri m de, pol yani dei m de, pol yet hekiini de, polyetherkék ne,

" oxide. Preferred ones are aromatic pol yester, polycarbonate, "pol yether

sul f one,

pol yacryl ate, pol yal kyl ene terephthal ate, and pol yners and

copol ymers derived fromvinylidene fluoride, trifluoroethylene, vinylidene
and chloroacrylonitrille. The apﬁlication of electric field can be
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heat i ng

bel ow the nelting point is preferred. After the treatnent for
below the melting point is preferred. After the treatment for

polariiaticn orientation, the molded product is cooled rapidly so that
the orientation is 1mmobiiized.

The polyester and composite product thereof obtained in this
invention may be incorporated with a variety of additives by the method
known to persons skilled iﬁ the aét.. The additives include plasticizer,
antioxidant. UV light absorber, antistatié agent, flame retardant,'dye
and pigment, surface'treatment.thérefor. and reinforcing fiber and_
inorganic filler.

.The polyester and compound product thereof obtained in this
invention mﬁy be formed into film, sheet, fiber, and powdér_for a

variety of applications.

As mentioned aﬂcve, the present invention provides # resin moldgd
product made.of a polyester which exhibits the énisotropism in the
molten state and/or a polyéster coﬁtaining partly_in the same molgcular
chain a polyester which exhibits tﬁe énisotropism in the molten state,

said resin molded product being characterized in that it is subjected to

L



~polarization orientation, the nolded product is cooled rapidly so that the 30
. Qrientation is. |nnnb|I|zed The pol yesterqyand conposite product thereof
obtdined in this thvention may be i ncor po 1 fted with a vari ety of additives
by tNe method known to persons skilled in the art. The additives include
pl asticizer, antioxidant, UV |ight absorber, antistatic agent, flame
r et ardant, dye and plgnent surface treatnent therefor, and reinforcing
fiber and inorganic filler. The polyester and conpound product thereof

obtai ned I LilctebMENE {8 (P REa (¥R olsediehily 306640, Lidiaby

powder for a variety o ications. As nentioned above, 'the present

i nvention prpailaﬁffaaoﬁQﬁuenea)di%dw&ﬁaﬂam:me the rd32hYVi51ued prBiedt of
exhibits the anisotropismin the nolten state and/or a pol yester containing

partly in thensaiiveRBLEE hhal sdvarhl rRabaresaSt BY Habi &ftreiéliydhlgh hbst
anisotropismin the nolten state, said resin nolded product being

charact eri zefedigtidval, ithel fiordthlestard éxtremebyn mobeld rinCtHd ambIten statleat i ng
and subsequent|y- cool ed,, whereby the polarization orientation Is

I rmobi | i zed. beldaes¢ ahenmoleedbal phatiudis ofgidhamd ihasetie pnogexsy safv 2Eq@iid
features. It has extrenely high heat resistance. The nolecules are
extrenel y no@ryssaln Thelamgbiicklysresponbbvs¥octheh@ppblcasiomof cekecthria fipkd.d
and has the property of liquid crystal. It is quickly responsive to the
appl i cati on ‘Brerefensur the reain nolved @Peii'@t Pﬁe"—"r’-és#?i" teredipdo@utdrast this

invention finds a large
: variety of application. It can te used in a hot environment above 150°C

L/) . In which the ordinary ferroelectr;c polymeric material cannot be used.
It can be.used as a display mater1a1 or shutter element which requires
heat resistance. It can alsc be used as a memory material and selective

' functional membrane if the part for the application of electric field or
the part for heating (by, for example, laser irradiation) are properly
selected. |

The above-mentioned method 1s also effective in eliminating the
disadvantage inherent in the resin which exhibits the anisotropism in
the molten state. For example, it physically controls the properties of
excessive orientation, improves the strength ef Weid, and pnevents the

fibrillation which occurs in the case of excessive orientation.

Brief Description of thelbrawings'
Fig. 1 is a chart showing the relation between ‘the wave number and
' the absorbance which was obtained by measuring FTIR or the film used in
this 1nvention. | | | _
Fig. 2is a mierophetographldf the resin.molded broduct of this

invention observed under a polarization microscope.



variety of application. It can be used in a hot environnment above [err] in
which the ordinary ferroelectric polynerig Jraterial cdnnot _be used: It can
be used as a display material or shutter el ement which req& res heat -
resistance. It can also be used as a nenory nmaterial and sel éctive =

functional nenbrane if the part for the application of electric field or

the part for heating (by,. for exanple, |aser irradiation) are properly

sel ected. The above-nentioned nethod is also effective in elimnating the
di sadvantage inherent in the resin which exhibits the anisotropismin the
nol ten st &xampleFbr exanple, it physically controls the properties of
excessive orientation, inproves the strength of ‘weld, and prevents the
fibrillation i@btpaots bysweighthef dixsecetsixybanzedsi aeidopnd fi9atpaats By i ef
Description of the Drawings: Fig. 1 is a chart showing the relation between
the wave Wehehtr ofiftacetoxyndmaphhad cnpacich wape rdBeed ada Reagbers proniferT| R of

the filmused in this invention. Fi m cr ophot ograph of the resin

nol ded pr ¥4t 8FLTERT s § H‘/E'”rﬂg_ﬁﬁni’&ﬁg'e?‘*zfﬁldsﬁ%ér dsetddiatiorarish nThe oscope.
L S gy a0l PRLk e At ASELED L Pl 2 091, part s by
a stirrer Vigor%iuts{]? %%ntl'lartl.l _gém;}e%ggdrea?gr aj gi asru ltlﬂgrti ia nZBfo!e for Ehg while

acetic acid was distilléd off from the reactpr. .The temﬁehature was

elevated to 320°C and the feeding of nitrogen was stoppéd. The pfessure ;om

in the reactor was reduéed.gradually to 0.1 mmHg after 20 min; Thé

mixture was stirred at that temperature under.ihgt pressure for 1 h.

The resulting polymer had an intrinsic fiscosity of 5.4 as
" determined in pentafluorbbhenoi-at a concentration of 0.1 wt% at 60°C.

‘The resulting polymer has the following constitutional units.
. c

. 0-
-o-@—co-/@/ =70/30
. -0 : S S

The resul;ing,polymer_was made into a 20-um thick film by using a
T?die extruder. _The_e#truder_and T-die were set at 300°C and 290°C,
respectively._ The film_wa: uniaxially stretched at a draw ratio of
1/10. 'This film was examined with polarized light in the directions
parallel fo and perpendicular to the orientation axis by using an FTIR
madé by Nippon Bunkq Cb., Lﬁd. The charts obtained in the examination
are.shown in Figs; 1(a)'and 1(b). The chart obtained withoué using a

polarizing plate'is shown in Fig._l(c). These charts show that the film

in thié example is highly oriented in the axial direction.



I mxture was heated to [err] under a nitrogen streamand stirred yigorpuslyg;z
“at that tenperature for 3 h and then at [err]] 4or 2 h while acetic acid was
~distilled off fromtthe reactor. The tenperature was el evated to 320C and

. the ¥eeding of nitrogen was stopped. The pressure in the reactor was
reduced gradually to 0.1 nmHg after 20 nmin. The m xture was stirred at
~that tenperature under that pressure for 1 h. The resulting polynmer had an
intrinsic viscosity of 5.4 as determined in pentafluorophenol at a _
.concentration of 0.1 wt%at [err] The resulting polymer has the follow ng
constitutional uihesnigeial]ly TirdenbexifilmgapHeldebetveen NABENESH @1ass plates
20-[err]thick filmby using a T-die extruder. The extruder and T-die were
~set at [err]Peaydde@mithrlegfediriesel TheTamsemblynwaasinseirted dhty sshoetsthgd, at a
“draw ratio of 1/10. This filmwas exanined with polarized Ilght-lnlthe

. directions p¥ihithe|fils wsdopraryeddindar & pebanizetinn Bherasicope axosidey wsimg
“an FTIR made by Nippon Bunko Co., Ltd. The charts obtained in the

- exam nation & sgﬁd&/ﬁqsh Ff ftbroys, patbern) charactenistia oft ngmetdienbthuidt hout

S usi |l ari zi | ate is shown in Fig. 1(c). These charts show that the
; :‘J |S: %gi ﬁ JtO(r)n f@%&ﬁ%@si@ﬁrwﬂsy 87 %At terPeRature Beached f0°Eet iF3R. 2(a)1shopse

PR R T T QR i
was observed,diRdes (Ro® WY, 26 33H! 9&%&&%(:%) Ei:hgr}?evsiadgfjasvgi tpﬁ':tt:e through the
lead wires while the film was heated at 300°C, the visual field became
/ dark within 12 seconds and the fibrous pattern of Fig. 2(a) disappeared.
Fig. 2(b) shows a pattern observed 20 seconds after the application of
AC voltage (100 V). With the voltage applied, the ﬁemperature was
~ lowered to 200°C. At 200°C, the apbiicatioﬁ of." f/bltage was suspended.
The film #as ailowed to cool to room -temperature. Arter 1 week, the
film was examined in the same manner as menti§ned above. The visual
field remained dark.; This indicates thét the pdla;ization orientation
took place in thé direction in which the voltage was applied and the
orientation was immobilized in the polymer. |
K_// The film sample was heated égéin t6.306°C and the Nesé glass plates
were slided in the obposlte directioh SO'th#t shear 1is e;:e_rteﬁ t.o.t.he
film sample. The film samble was observéd'under a polarizatioﬁ
microscobe in the same mahner as méntidned abofe; Tﬁe same fibrpus

pattern as that 6bserved before the voltage application was observed.

Table 1 shows the results obtained imder different conditions.

ceparmpran e e . e e m



crossed nicols. A fibrous pattern characteristic of nematic liquid crystal’
was observed when the tenperature reached8§C. Fig. 2(a) s ~the.pattern
observed through the crossed nicols at [err] Wien an AC vol#-age (100 V. ep

Hz) was applied to the Nesa glass plate through the | ead 'wres while the
filmwas heated at [err], the visual field becane dark within 12 seconds

and the fibrous pattern of Fig. 2(a) disappeared. Fig. 2(b) shows a pattern
observed 20 seconds after.the application of AC voltage (100 V). Wth the

vol tage applied, the tenperature was |lowered to [err] At [err] the

appl i cati papref 1vol t age was suspended. The fil'mwas allowed to cool to room

tenperature. After 1 week, the filmwas exanm ned in the sanme manner as
ment i oned above.  The visual Treld remained dark. Thrs 1ndicates that the

pol ari zat velitage i (Nt af | OTypo @t plexteién Thee dioreddrikon i Mpehéaihaéddtyol t age

was appl i erectnik trileldri ebélat i on was i nohaddez €sled)n 't he 1pglyg@&r. The film
sanpl e was heated again to 300C and the Nesa glass plates were slided in
t he opposite direction so that shear is exerted to the filmsanple. The

film sanmple w#® observed urf@eHza ASol ari zat i88 ni croscope ith7the sanme manner
as nentioned above. The sane fibrous pattern as that observed before the
vol tage appli 68tion was ob<fd YadACTable 1 A¥Ows the resul t&20bt ai ned under

different conditions.: Taple 1 Vol tage ( of Type of electric Ti me
for dark 0 optical derfS #g» diCectric fi¥0d field 2.3
change (sec) 0o 100 [errdf iy, ac 12 2.4
100 DC 10 2.4 \_)
Cohpafaﬁive Example 1
The same film Samplé.as 6btained in Example 1 was heated to 4§00°C
'withoui applying the voltage and oSserQed under a polarization micro-
scope. The visual field did not becpmé dark. Then, the temperature of
the filh samﬁle wés iogered to 200°C; but the fibrous pattern did not
disappear.
Comparétive.Exampie 2 N
166 parts by weight of tef'ephthali:q acic;, 166 parts by weight of \j

N isophthalic'acid. ahd 250 parts by wéight of dlacetoxymethylhydroquinone
were placed'in a reactor provided with a stirrer, a nitrogen inlet tube,
and a distillation tube. The mixture was heated to 260°C under a
nitrogen stfeam and stirred vigoroﬁsly at ;hat'temperature fqr 2.5 h and
then at 280°C fdr-3_h while acetic acid was distilled off from the
reactor. The temperature was elevated tol320°c and the feeding of

nitrogen was stopped. The pressure in the reactor was reduced gradually



40 - 60 Hz, AC 870 1.7 60

60 Hz, AC , .. 240 | 2'§1§E _ ' 60 Hz, AC
100 '"2.3 100 6 , AC 12
 2.4™00 = - DC - 10 2.4

Conparative [Exanple 1 The sane filmsanple as obtained in Exanple 1 was
heated to [err] w thout applying the voltage and observed under a

pol ari zation mcro- scope. The visual field did not beconme dark. Then,
the tenperature of the fil'msanple was | owered to 200C;, but the fibrous

pattern did Y- HimeHpafaer 1@0%}3‘&( affhe Mixkung was Stigped att thaty toppegRtures

terephthalic acid, 166 parts by melght of isophthalic acid, and 250 parts
by wei ght ofmﬂ$éd@F5ﬂVWE§WV1ﬁ?ﬁro&ulnone were placed in a reactor provided

2

th a st tr t t tillat bg, Th t
s heat ed to | I FEIGEN, P FASsgBRG e Lavnian Ssv'eﬁf?set'&% 8888 ot hat

Cdretilred oftStEPESEE o B *e&rﬁéfre&#pafa&e rectfBtofeahE 4 PeS3000 and

ﬁgguiggdbpgdﬁaf%&{cgﬁgtwﬁtemx The pressure in the react or was
at that tenperatenii@eing Iﬁ@iyﬂr‘e§§§”m%dgofnt$ 9.£11m sample in the same
' manner as in Example 1 (extruder at 270°C and T-die at 2§0°C). The film
‘ ‘sample was observed under a polarization'micrpscopé as in Example 1.
(% The film sample exhibited a fibrous patterh at.250°c; A DC voltage
| (100 V and pulse) was'applied for 30 minutes at 300°C. The visual field
did not become dark, and the fibrous pattern did not disappear. The
same'was.true of the film sample after déoling.
Example 2
138.2'parts by weigﬁt of polyéthyléﬁé térephthalate (ﬁéQing én
intrinsic viscosity of 0.36) was added to 162 parts by weight of
polyestef (having an intrinsic viscosity of 0;77) preliminarily -
polymerized at 260°C for 3 hours in the Same manner as in Exémple 1.
&‘/“ ‘The reaétion was continued in the same reactor at 280°C for 4 hours with
vigorous égitation. The reaction temperature was raised toh320°c and
the feeding of nitrogen was stopped. The reactor was eyacuéted to
0.1 mmHg after 15 minutes. Stirr;ng was_cbnt;nued for 1 hour at this
temperature and pressure. :
Thé resulting polymer had an intriqsic viscosity of 2.9 as

determined in pentafluorophenol at a concentration of 0.1 wt% at 60°C.

after 15 nmin. The mxture was stlrred



The resulting polymer had an intrinsic viscosity of 0.87 as determned in a
1: 1 ni xed sol vent of tetrachl oroet hane anfi'phenol at a co tration of 0.5
wt% The resulting polymer was made into a filmsanple in e same manner ;

-as in Exanple 1 (extruder at [err] and T-die at [err]). The fi’l msanple Was

observed under a polarization mcroscope as in Exanple 1. The film sanple
exhibited a fibrous pattern at [err]. A DC voltage (100 V and pul se) was
applied for 30 mnutes at[err]. The visual field di d not becone dark, and

the 11Drous Pahbotabuf he"Rin i AP RoundBE, BAREMIARA! 48190000t 6e 11 m sampl e

after cooling arts ol yet hyl ene

ter epht hal aifecﬁvféﬂense@bntmf leBSArd Bb AR &Y n%r&y%@)mms aéfflgdqt o 162
parts by melght of polyéster (having an intrinsic viscosity of 0.77)

prelim nanyddoxpRaphtRbiz @did@l [err] for 3 hours in the same manner as in
Exanpl e 1. The reaction was continued in the same reactor at 2800C for 4
hours with vi gaeopilyaet wabimite It aePiln ON thendaielmdfieras i sed to [err]
and the feeding of nitrogen was stopped. The reactor was evacuated to 0.1
mHg af t eExddiplei hytaed. theSfilar wag otaervehbhnthedhdorstigéouThats iibhbas
tenperature and pressure. The resulting polynmer had an intrinsic viscosity
of 2.9 aspdtternnappedred) abe23AC), Landophemisual fdetdrbecare alarbrvheh @ ACwt % at

600C. 17
voltage (100 V) was applied for 20 seconds at 280°C. The dark visual

field remained after the film was.allowed to cool at room temperature.

- ™

The fibrous pattern was restored when the film was subjected to shear \~J

with heating. The result; are shown in Table 2.

Table 2
Voltage (V) of Type df'électric Time for dark Optical density
electric field field change (sec) log I,/1
' 60 - 60 Hz, AC 1100 2.1
80 60 Hz, AC 215 2.2
100 60 Hz, AC. 20 2.3
100 DC | 18 2.3
4
Example 3

900 parts by weight of u-acetoxybenzdic acid, 431 parts by weight
of U-acetoxy-3-chlorobenzoic acid, and'690_part$ by weight of E-acefoxy—
Zénaphthoic acid were placed in a reactor profided with a'stirrer,'a
nitrogen inlet tube, and a distillation tube. The mixture waé heated to

250°C under a nitrogen stream and stirred vigorouély at that temperature



The.resulting pol ymer was found to be conposed of 40 nol % of pol yet hyl ene
t.erepht hal ate and 60 nol % of hydr oxybenozi c

The pol yner

the il mwas observed on the hot stage.
“[err], and the visual

-applied for
filmwas al

restored when the filmwas subjected to shear with heating. The results are
“shown in Talfloe 2.h Fadither arolRBAte fen/)2 bf whilBypeetdt adidcwas distillileg drar dar k

| owed to cool at roomtenperature. The fibrous pattern was

Opt i cal denS|ty electric field field change (see)

log [err]/| fggm the reactor.. The tempepqture was elevated(to 320°C and the feedifig 80
- 60 Hz, AC 2.2.100 60 Hz, AC

20 of nitrogeg;q@soatopped. The prepgure in the reactor was regmced

- 2.3 Exanple 3 art y of 4- acetoxyben20|c acid, 431 parts by
wei ght of 4 5558‘('38%? %’h cﬂ”gge% 20,mipn.  JRE HHSUDS Mas 3hirned Qﬁtt

6- acet oxy- hoi ¢ ace reactor provided with a
stirrer, a %F??d&%ﬁ’?ﬁ?@ g?stl Fation tube. The m xture was

heated to [err] ﬁ%dxeésl&tMé wﬂmrsuqeim ks Rbd (ELeosi 8P RUSly 30 L

t enperat ure

determined in pentarluorophenol-at a concentration of 0.1 wt$ at 60°C.
The polymer was made into a film in the same manner as in
Example 1, and the film was observed on the hot stage. The fibrous
pattern appeared at 250°C, and the visual field became dark when a DC
voltage (100 V, pulse) was applied for 19 seconds at 280°C. The dark
visual field remained after the film was allowed to cool at room

temperature. The fibrous pattern was restored when the film was

- subjected to shear with heating. The results are shown in Table 3}

Table 3

Voltage (V) of Type of electric Time for dark Optical density

electric field field .~ . change (sec) "log I,/I
60 60 Hz, AC 210 2.2
80 60 Hz, AC 95 “ 2.3
100 60 Hz, AC I 2.4

100 | DC 9. 2.4

_ iﬁsd and hydr oxynapht hoi ¢ aci
was nade into a filmin the sane nner as in Exanple 1, and
The fibrous pattern appeared at
fireld becane dark when an AC voltage (100 V) was
20 seconds at [err]. The dark visual field renmained after the

Bb



for 3 h and then at [err] for 2 h while acetic acid was di stilled off frorh
the reactor. The tenperature was elevated to [err] and the feeding-of
nitrogen was stopped. The pressure in the ctor was reduced gradually ¥9

0.1 mHg after 20 min. The mxture was stirred at that tenﬁé(rature under
“that pressure for 1 h. The resulting polynmer had .an intrinsic viscosity of

5:0 as determ ned I n pentafluorophenol at a concentration of 0.1 wt % at
600C. The polyner was nade Into a filmln the same nanner as in Exanple 1,
and the filmwas observed on the hot stage. The fibrous pattern appeared
at [err], Exsmplent vi sual field becane dark when a DC vol tage (100 V, pul se)
was applled for 19 seconds at [err]. The dark visual field remained after
the filmwas 38+bReAtY Hycuelentt of ghapyHiaserie dead ande3diGhpatts Putvedeht was

restored when the filmwas subjected to shear with heatin The results
are shown °f Rophp¥Idenzoie, peid S'ej('/ﬁl'feéﬁée‘f\}‘}‘ i ”efﬂ’be‘“o?o%lmgc?rr iteluengi.np £ or

((:Ig;lé) 'I‘m%3 '03% %P?%nﬁslb weeilg%%t rf‘ p—amy pgsnﬂz Iwgli\édded and thez IﬁagtFl%gge

2.2 80
60 Hz, ACwaxs continued éﬁ#ﬁ; ré¥iux. Thus thrg ﬁiﬂ)obtained amylpheq§ibenzoate
9 ester . (amf%pﬂenyl carboxylate). - v Exanpl e 4

CsHis -@-coo -@-coo -@—Csﬂu (2)

This low-molecular compound had a Tm of 78°C. It exhibited the PR
Schlieren pattern or the properties of nematic liquid crystal under a \‘J
polarization microscope. Twenty parts by weight of tﬁe low-molecular

compound (A) was added to 100 parts by weight of the polymer obtained in
Example 1, and the resulting composition was formed into a film in the

same éanner as in Exémple‘1._-The film was optically observed; The

fibrous pattern was observed at 250°C, and the visual field becamé'dark

when a DC vbltage (100 VvV, pulse) was applied for 7 seconds at 280°C.

The dark visual field remained after the film was.allowéd to cool at

'room temperature. The fibrous pattern was restored when the film was

¢

éubjected to shear with heating.
Example 5 |

60 parts of the polymer obtained in Ekample 2 (which exhibits the
anisotropism in the molten State) was mixed wiﬁh 40 parts by weight of
polyethylene terephthalate; The mixture was médé into a film and the
film was observed in the same same manner as in Example 1. The visﬁal
field Secame dark when a DC voltage (100 V, pulse) was applied for 20

seconds at 280°C. The log I,/I was 1.8.



38. 4 parts by melght of p- anylben20|c acid and 36.0 parts by wei ght of :
-acet oxybenzoi ¢ acid were reacted Uﬁder”refTUY—Tﬁ_ﬁﬁﬁpn1 of toluene. Then, ;X -
4172 parts by wei ght of p-anyl phenol the reacti on was
co;hl nued under ref}tux. Thus t her wmam | phenol benzoat e ester
(anyl phenyl. carboxylate).. [err] eeular conmpound had a Tm . of
[err]. It exhibited the Schlleren pattern or the properties of nematic
liquid crystal under a polarization mcro2dope. Twenty parts by wei ght of
t he | ow nol ecul ar conpound (A) was added to 100 parts by weight of the
pol ymer obtained in Exanple 1, and the resulting conposition was fornmed
into a filmin the sane nmanner as in Exanple 1. The filmwas optically
observed. The fibrQus®aHt€ n was observed at [err], and the visual field
becanme dark when a DC voltage (100 V, pulse) was applied for 7. seconds at
2800C. The dark visual field remained after the filmwas all owed to cool at
room tenperatlye. Aheedihrmobdedtpeodustsmidst ofed pbepeblnerf whichas

subj ected to a t oly t ai ned
in Exanple 2 %%%f%ﬁy% %n%??g&yﬂ%mEi?n§$$d%?fg$ﬁ Q%%EQ PEZHQSF65§9Y

m xed with 40cqmramhygvpaghlyoinpﬂhqesmeemeleeuépht nhlaanea pwliyersntmure
was made intq, Iégﬁ{]l?i | a

in Exanple 1 éeﬁw sua # %i%) %’ﬂ? Eﬁv\ﬁg ﬁo :Egtg ?%gg‘a\/'}%rmﬁie)
was applied fopl s@t@éw%ta e{@%rqhamt%gw@r 111/ th@o&s 11; és subJected

to an electric field with heating and subsequently cooled,
whereby the polarization orientation is immobilized.

-

'\/

2. A resin molded product as set forth in Claim 1,

- wherein the polyester which exhibits anisotropism in the
molten state is one which is composed mainly of an aromatic
hydroxycarboxylic acid residue and one or more aromatic
substituted derivative residues thereof.

3. A resin molded product as set forth in Claim 2,
wherein the aromatic hydroxycarboxylic acid residue is a
hydroxybenzoic acid residue or hydroxynapthoic acid residue.

4. A resgin m?lded product as set forth in Claim 1,

A’ wherein the-pelyes%ei containing partly in the same

" molecular chain a polyester which exhibits anlsotroplsm in
" the molten state is a copolymer composed of a polyester

which exhibits anisotropism in the molten state and one or
more polymers selected from other aromatic polyestefs,
polycarbonate, polyether sulfone, polyacrylate, and
polyalkylene terephthalate.



20 1. Aresin nDIded pr oduct H&de—et—a—pUTyESTéT’mhlch exhibits
anistropismin the nolten state and/or containing partly in the
same nol ecul ar chain a pol yest er agﬂbﬁﬂg‘“m sot ropi sm??l t he nol ten_;
state, said resin nol ded product zed in that =
subjected to an electric field with heatlng and subsequently cooledd

wher eby the polarization orientation is i bilized. 2. A resin nol ded
product as set forth in Caim1, wherein the pol yester which exhibits

ani sotropismin the nolten state is one which is conposed mainly of an
aromati ¢ hydroxycarboxylic acid residue and one or nore aromatic

substituted derivative residues thereof. A resin nol ded product as set
forth in d aidm 2, AMﬁ#Q#ﬁl@%bdéﬂoEﬁPﬂBChy€$o§9§af§§%9IF@ gdied™ dsi due is a

hydr OXybe”ZO'vﬂzé’x‘:éﬁx regé d%@lfésb&ﬁ”ﬁﬁwppéﬂﬁiﬁléﬁl ﬁnﬁ@%‘t@%@mﬂr 1n AHeesin
nol ded product as set for wWeeT ei n mer _contai.nin

parthy |t h@QLhRR firact and Lok Ehe POYESEST RAPEALBANELPAS T 41 r
in the nol tersaﬁ@twoisc@la;npohamracpobyeeﬁeofwlnphl pehtiddtwhi ch exhi bi ts

other ar ot A AT RARLAE i FAE ARECERCs LarDE, REPATRBAN ST BEREAR T

and pol yal kyltdtm‘m@mnimlmbymer, .

6. A resin molded product as set forth in Claim 2,
wherein the substituent group of the aromatic substituted P
derivative residue is one which imparts anisotropism to the )
intramolecular dipole moment of the hydroxycarboxylic acid

- compound and is_at the substitution position to impart such
anisotropism. '

7. A resin molded product as set forth in Claim 2,
wherein the substituent group of the aromatic substituted
derivative residue is one which imparts anisotropism to the
dipole moment in the direction of the line connecting the
. carbon atoms on the aromatic_ring to which the hydroxyl
group and carboﬁylic acid group are connected, and is at
the substitution position to impart such anisotropism.

8. +A resin molded product as set forth in claim 2,
wherein the aromatic hydroxytarboxylic acid residue is
composed of one or more kinds selected from. the following
formulas (I) to (VII).



21 5. Aresin nolded product as set forth in %LgLﬁLik_mheLeLﬂ—%he [y
pol yester which exhibits anisotropismin the nmolten state and/or the
polyner cont ai ni mg partly in the same n® ecul ar: ““U“ﬂt m whi ch
exhMeits anisotropismin the nolten state is con m
t her nopl astic polymer. 6. A resin nol ded product a% det Mofth in Claim 2,
wherein the substituent group of the aromatic substituted derivative
residue i s one which inpa%ts aglsotroplsn1to t he intranol ecul ar dipol e

- nmoment of the hydroxycarb 2acid conpound and is at the substitution
position to inpart such (ﬂnlrogés_m 7. .Aresin r(DLcied product as set
forth in daim 2, mherel tituent group of t aromati c substituted
derivative residue is one, v i mparts ani sotropi smto ‘tthe di pol e nonent
in the direction of the I%he cohnecting the carbon atons on the aromatic
ring to which the hydroxyl group and carboxylic acid group are connected,
and is at the substitutiop position to inpart such anisotropism 8. Aresin

nol ded product as set for in claim2, wherein the aromatic-
hydr oxycar boxyl i c aci dm_HESI if corrposed of one of, Iiﬂgre Ki nds sel ect ed
b (M1). _
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[err] 3 3 23 (wher ei-ai—the—greup—consisting of [err] and X and t he

group consisting of [err] and [err] are separated by a |ine which .
intersects at right angles a | I m tﬂ l!)ﬂ U“je carbon atord on th
~aromatic ring to which the hyd! . Bar boxylic -acid group are &

connected, at the center thereof; each of said groups is selected, from
hydrogen and substituents which differ fromone another in dipole nonent;
and the sane group does not contain subs#Bt uents which differ from one
another in the direction of dipole nmonent. 9. A resin nol ded product as
set forth in any of Clains 6 to 8 wherein the substituent group is

sel ected fromone or nore of "a cyano group, nitro group, aldehyde group,

carboxylic Qwhd;eihethecgnhmmybcnsisting(nﬁxxigdx'xyan@rn pan#ial ogen

o 00 Oup kT Ry TR, ¥ 0. ) e O 0GPl aBEg )
by a line which intersects at right angles a line
connecting the carbon atoms on the aromatic ring to which
the hydroxyl group and carboxylic acid group are connected,
at the center thereof; each of said groups is selected from
hydrogen and substituents which differ from one another in
dipole moment; and the same group does not contain
substituents which differ from one another in the direction - -~
of dipole moment.

9. A resin molded product as set forth in any of Claims 6
to 8, wherein the substituent group is selected from one or
more of a cyano group, nitro group,.aldehyde group,
carboxylic acid ester, carboxylic acid group, hydroxyl
group, halogen, amino group, imino group, alkoxy group,
alkyl group, phenyl group, acyl group, sulfoxy group,'and
sulfide group. ' '

10. A resin molded product as set forth in any of Claims 6

to 8, wherein the substituent group is one or more kinds |
selected from cyano group, nitro group, acetoxy group, §¥/
chlorine, bromine, phenyl group, alkyl group methoxy group,
amino group, and aikyl—substituted amino group.

11. A resin molded product as set forth in Claim 1,
wherein the polyester which exhibits anisotropism in the
molten state is one which has a molecular weight of 2,000
to 50,000. )



10." A resin nol ded product as set forth in any of Clains 6 to 8 wherein MQ,
t he substiguent group is one or nore kinds selected fromcyano group, nitro
group; acetoxy group, chlorine, bromn ne, pﬁ@hyl group, al kyl group nethoxy

gr o, am no group, and al kyl -substituted am no group. 11. A resin nol ded
product as set forth in Caim1, wherein er which exhibits

ani sotropismin the nolten state iS one which has nol ecul ar wei ght of

2,000 to 50, 000. 24 12. Aresin m\!‘m “ set forth in Claim1l,
wherein the pol yester which is subj\m AN (i'c tield is one which
contains a ferroelectric conpound. "« ¢ ‘ '

12. A resin molded product as set forth in Claim 1, wherein the

polyester which is subjected to an electric field is one which contains

a ferroelectric compound.




