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eny| @W@)&a rﬁe@“aﬁ‘lﬁ)cns—": HéyElGﬁe&aneéhﬁ\etﬁéﬁ rhrfd} 37-:90!5%@6 @mvﬁs-f@%loﬁﬁ}%dlol
corrbl Nabi QRStraAk-1 3 RRIHEERANIHaTO! ad Wl ab tHod b Stitukdarwith Byl laealidRy §ralids ARd Kalogsll t en
phase i nclidfle, speN as@anser4-G-aicthPIReyclonox@RaGieRhd Bank Y 44 DERId)S/cExéhelisidr oxybenzoyl
di hydr oxypheaxgrhplesdofhgiel aliphjticadiols include straight-chain or branched aliphatic diols such as ethylene
glycol, 1,3-propanediol, 1,4-butanediol, and neopentyl glycol.
Examples of the aromatic hydroxycarboxyhc acids include 4-hydroxybenzoic acid, 3-hydroxybenzoic
45 acid, 2-hydroxy-2-naphthoic acid, and 6-hydroxy-1-naphthoic acid as well as those substituted with alkyl and
alkoxy groups and halogen atoms, such as 3-methyl-4-hydroxybenzoic acid, 3,5-dimethyl-4-hydroxybenzoic
acid, 2,8-dimethyl-4-hydroxybenzoic acid, 3-methoxy-4-hydroxybenzoic acid, 3,5-dimethoxy-4-hydroxyben-
zoic acid, 6-hydroxy-5-methyl-2-naphthoic acid, 6-hydroxy-5-methoxy-2-naphthoic acid, 3-chloro-4-hydrox-
ybenzoic acid, 2-chioro-4-hydroxy-benzoic acid, 2,3-dichloro-4-hydroxybenzoic acid, 3,5-dichloro-4-hydrox-
50 ybenzoi¢c acid, 2,5-dichloro-4-hydroxybenzoic acid, 3-bromo-4-hydroxybenzoic acid, 6-hydroxy-5-chloro-2-
naphthoic acid, 6-hydroxy-7-chloro-2-naphthoic acid, and 6-hydroxy-5,7-dichloro-2-naphthoic acid.
Examples of the aromatic mercaptocarboxylic acids include 4-mercaptobenzoic acid, 3-mercaptoben-
zoic acid, 6-mercapto-2-naphthoic acid, and 7-mercapto-2-naphthoic acid.
Examples of the aromatic dithiols include benzene-1,4-dithiol, benzene-1,3-dithiol, 2,6-naph- -
55 thalenedithiol, and 2,7-naphthalenedithiol.
Examples of the aromatic mercaptophenols include 4-mercaptophenol, 3-mercaptophenol, 6-mercap-
tophenol, and 7-mercaptophenol.
Examples of the aromatic hydroxyamines and aromatic diamines include 4-aminophenol, N-methyl-4-
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Exanples of the aromatic hydroxyam nes and aronmatic di am nes include
4-am nophenol , 'N-net hyl - 4- anlnophe- 1, 4- phonyl enedi am ne,

N net hyl - 1, 4- phenylenedianine N, N -di net hyl -1, 4- phenylenedlanlne

3- ami nophenol , net hyl - 4- ani nophendp,0 2tcé2z@10- 4- ani nophendts Sheet Has Been Re

4- am no- 1- napht hol , 4-am no-4'-hydroxydi phenyl, 4-am no-4' mu IIII”"I I”ill
dr oxydi phonyl et her, 4-anino-4'-hydroxypheny|nethane

4- am no- 4' - hydr oxydi phenyl sul fide, 4,4'-diam nophenyl sufide
(thiyodi ani l'ine), 4, 4-di am nodi phenf§l sul fone, 2, 55di dm notol uene,

4, 4'\ethylened|anlllne 4,4' -di am odlphenox- yeﬁ%

4,4 - dlanlnodlphenylnethape (met hyl enedi Y5 4. 4" -di am nodi phenyl
et her (oxydlanlllne) The pol yner. otl!g.ul!(XNWNISIng t he
.above-nenti oned conponents nay be divided T nt0 a groyp of those capabl e of

form ng the anisotropic nolten phas&e and a group of
formng said phase according to the -cqh- stituting C

conposizgion, and sequence distributiorn. yrngers
invention 15 are limtedlIto those o #é:@}e
capable of form ng the anisotropic noliten p e surt bly used in the
present invention, the polyesters 1), %1), and I11l),/and pol yest eram des
VII1) can be prepared byvari ous esterfornm ng processes wherein organic
nononer® each having a functional group which can forma desired recurring
unit by the Thesecrelyedars eampzpecabpet 40 fedP mplarPe obunit | @nthalout TPHa 99 maltes Yoot aimit I froups
of these 6% %[Pﬁ°é'“\%‘nk‘1’}$ér'§ c‘f"FﬂE‘P‘FJ Hea"ca&}"% Pb°”h§ft1‘l°(§§ °'a' é‘stP@Fe'abB{(ﬁb 8%" 3°acyl :

harl%e aﬁgj‘é ?’g °"* %eg o,,... F.?a S
aci ySi
monomer ?"e S ats .,,r’ 33' R Ry “E%p
pol yrer ;oﬂr b%a %ﬁ%ﬁmﬁ’aﬁc s B hom Tfef'”a‘ f
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the r ermvaé) PQI{resiéPsJ é&dn{uﬂy %;ﬂ&ﬁ&H&Hﬁmﬁ@ ré&GAh Gmt@ﬁ'md a\g, water. A slurry
pol ynmergzati on process may al so e enp oyed in the preparatlon of fully
aromati c polyesters suitable for use in the present invention. In this -
process, the solid product is obtalned in the form ofy suspensi on t hereof in
a heat exchange nmedium In either of slaid nelt ac doI sis and slurry

“pol ynmeri zati on processes, organi c nono r|c t nts fromwhich fully
aronmat ise pol yesters can b% derived may nlthe reaction in a
nodi fied form obtai ned by sterlfylng he hy roxyI gr up of the nononer at

anbi ent tenperature (i.e., in the formof their |owery acyl esters). The
| ower acyl 30 groups have prefera Iy ab 2 L.0g on at ons.
Preferably, acetates of t}el or gani c, eact ahpts are em ployed in
the redftion. Typi cal exanples of the cat usabl ¢ in both of the nelt
aci dolysis and slurry processes incl\de dlalkyltln oxi des (such as
di butyltin oxide), dilauryltin oxide, titanium dioxide, antinony trioxide,
al koXytitaniumsilicates, titani um al ox-oldes apkaly netal and al kaline
earth ngtal salts of carboxylic acids (s 2|@c acetate), Lew s acids
(such as BF3), 35 and ggyeous acid ydrogen hal i des
(e.g., HCG). The catalyst is used in gn anD of gen rally about 0.001 to
1 W% particularly about 0.01 to 0.2 % based on e nononer. The fully
aromatic polyners suitable for use in the present invention are
substanti ally insoluble in ordinary solvents and, therefore, they are
unsui t abl e fTheseuslyesters gordairl aboitA o F® melersToreg) upit lbdewscorrbmmqrabha@octe@m fbed
above, t hewiar otf ynitlh sbaubi2 th 80 mplerc ok enit Ik ard abputiP) 130 melati% of upit e At least part of
processi né¢epiveregeasionphouddirpally foytheyringf ragyrhederiazpd yithes Bibelityest sglestochEasthagroup ar e
sol ubl e i §onsisting=at e Cyprchiayng 1 & Sepmon aema AkoxyTgieurs fving 1p Gﬁé[??"bat?ﬂﬂ lelogerer
pr ef er 8| ;?mﬁ‘§'é"oP*FW' SRP: Bbaiiteck Pheryl,@retps.Rd pRkination§al M- - aver age nol ecul ar

ght of eneral ut 2,000 to 200, 000, referabl about 10,000 to
55, 00, R FPers iy e Rgmassesnte e B p B o i ¢
polyesteranldes preferably used have a nol ecul ar wei ght of generally about
5,000 tg 50,000, preferably about 10,000 to 30,000, .for exanple, 15,000 to
17,000. The nol ecul ar wei ght may be determ ned by gel perneation 45
chronatography or other standard methods in which no polynmer solution is
formed, such as a nmethod in which term nal groups of aconpression-nol ded
filmare determned by infrared spectroscopy. In another nethod, the
nol ecul ar wei ght of the polynmer may be determ ned according to a
| ight-scattering nethod after it is di sol ved in pent af | uor ophenol . When
the fully aromatic pol yester or polyesteramde is dissolved in
~pent af | uorophenol at 60C to obtain a 0.1 wt%

hose i ncapabl e of
nponent s, pol yners
used in the present
Anong the pol yners

eactlon systenrnay be evac- uated to faC|I|tate h



EsQquron t hereof, the solution has generally an inherent viscosity (1.V.)
of at | east about 2.0 dl /g, for exanple, about 2.0 50 to 10.0dl/g. The

ani sotropic nolten phase-form ng pol yesters used partlCUTETTV“DTEfEfab+y“+ﬂ
the present invention are those gpglogdhghygyat | east aboutngsmgg a?
napht hal ene noi ety-contai ning recurring, unrt such as 6- hyd

2, 6-di hydroxynapt hal ene, and 2, 6-di car boxynapht hal ene. Pre "m
polyesteranldes are those haV|ng a recurring unit conpr|5|

above ment i oned napht hal ene noi ety and 4-am nop enI
, 4-phenyl enedi ami ne noiety. Exanpl es 5 of th mnll nom1be descri bed.

[err] EP 0 214 827 BZ Polyesters € ising the foll ow ng
recurfing units | and I1II[err] 0 [&F

|1 i rr] 20 These pol yesters
conprise about 10 to 90 nolar% of unit | and about 10 to 90 nolar % of unit.
11. In one enbodinent, unit | is contained in an anount of about 65 to. 85

nblarw96 preferably about 70 to 80 nolar % (for exanple, about 75 nolar %.
I n anot her enbodi nent, unit_ 11 is contained-in an amount of @s small as

about 15 to 35 molar % prefer&ly about 2 tB 30 nDIar B Af |east part of

t he hydrogen atons bound di

ectll y /20, the ringlma pllhced with a
substituent sel efted froni & or?sr sti ng a\ky g‘?ou S having 1 to

4 carfgon atoms, al koxy groups havrng 1 to ¥ chrbon 25 at ong, hal ogen _
atons, a phenyl group, subskituted phenyl grolps, and conbi neti ons of them
(2) Polyesters essentially conprising the followng recurring units 11,

LTy and IV 30 I 0 [eyr]Y35 11l [err] 45 0 [err] IV
'[er}f These pol yesters cont @i ngabout 3Q to}70 nolar % of unit I1. They
conpr¥se preferddy about unit 11, about 20 to 30 nol ar

% of unit Il1l, and about 20}jto 30 % ¢f unit IV At |east part of the
hydr ogen at ons bound direct to the rlng ay be replaced with a
substituent selected fromtife gr consrs i ng of al kyl groups having 55

1 to 4 carbon atygns, al ko 4 carbon atons, hal ogen
atoms, a phenyl group, subs |tute enyI roups, and conbi nations of them

Thls is the replacenent she [err]r

(wherein R represents a substituent for the hydrogen atom bound to the aromatic ring which is methyi,
3o chlorine, bromine, or a combination of them.) These polyesters contain about 20 to 80 molar % of unit Il
about 5 to 18 molar % of unit V, about 5§ to 35 molar % of unit IV, and about 20 to 40 molar % of unit V1.
Preferably, they comprise about 35 to 45 molar % of unit Il, about 10 to 15 molar % of unit V, about 15 to
25 molar % of unit IV, and about 25 to 35 molar % of unit VI, with the proviso that the total molar
concentration of units V and IV is substantially equal to the molar concentration of unit VI. At least part of
a5 the hydrogen atoms bound directly to the ring may be replaced with a substituent selected from the group
consisting of alkyl groups having 1 to 4 carbon atoms, alkoxy groups having 1 to 4 carbon atoms, halogen
_ atoms, a phenyl group, substituted phenyl groups, and combinations of them. When the fully aromatic
St polyester is dissolved in pentafluoropheno! at 60° C to obtain a 0.3 w/v% solution thereof, the solution has
generally an inherent viscosity of at least 2.0 dl/g, for example; 2.0 to 10.0 di/g.

(4) Polyesters essentially comprising the following recurring units |, il, Vii, and VIIl:

50 0

I
: <Ot

&5

VIl dioxyaryl units of the general formula: £O-Ar-O} wherein Ar represents a divalent group having at
least one aromatic ring,



A

: EP 0 214 827 B2 pol yesters essentially
corrprlsmg the’ foIIovm ng recurring units 11, V, 1V and_Vl. [err] [err] Il

[err] 10 [err] V . C [err] [err] [err] [err]
[err] 25 30 ' EP 0214 8581 35 (wher eilhis heetHasBeen laced
represent sasubstituentforthe hydrogen atom bound to the ar I ch
is nmethyl, chlorine, brom ne, or a conbination of them) T ml

cont'ain abomll I\QGOWXMI mi‘p‘etrlh@/ﬁeoéraltfnnml;;la 11, about 5 to 18 nol ar %of un|t
about 5 to 35 nmolar % of unit 1V, and about 20 to 40 nolar % of unit VI.

Praf@;ably,(’t hé& corrprl se about 35 to 45 nolar %of unit 11, about 10 to 15 -

mol ar % of wunit V, about 15 to 25 nolar %of unit |1V, and about 25 to 35
nol ar 0/ﬁof @ﬁ‘r“f c"(/F"’“"’W‘ﬁﬁ“’Pﬁé" adwa@ergfqlfabawﬁéﬂmme alig r'"évoncentratlon of

units V a i abut f "E@FP@'

unit VI a@,? °3 7;;' b ut em 2;3' ’rg' |‘2 i

be repl ac ﬁ‘.amai %@ ,9‘;‘ f;bgaﬁ’zﬁ Iﬁi %
groups 1E %ﬂrgur}t If oo P HBiar e I bout ﬁﬂ{) Qﬂolar

at ors, gé"ibou?'ztp GlQ.y /o) d?nH F?fm ﬁH‘n ée%éaw BCHask P&DH hedyRidBeh at ound

~conbi nat er‘e%thfo thd\Aig ”reﬁﬁb%dﬁvhﬂ LXub@ﬁt&Hﬁﬁ&dlé&teE%MQ&t&&u | cBnsibling S b Srdups
pent af | uohaigenel 4 ebok GloRs. dikokyOgred bvingat - Bcatior Yokie) wobmt&ﬁ‘se B PRSnyt drél,

sol uti on Basstitged prealil droups) ahd) B@vitiiationy ioS BOG] the fts T ahd2aB tareZprélerallly Symndoitical.

exanpl es Mofd patichiady) divbierg. bodds ¢High Edhace stecurt A 81 Milli with| agjacentpiids Sdrd) grrénh &

- f ol | owi ng syraveetricailynan anaiot morb aroiiatic firlgs (foraamainpld, when Bey @e pi} a Héphifillers ring, thdyare

r epl aceneptrangérbiptpotions para fo sach other[og jon PiagonalfFings). Ioiwgve Zagyr@et@al| units derived from

[er% VI | regprgingl and isophiplic geidmay #ito gamesk al fornula: [err] wherein Ar '

rephesent s o ePigERdcinxyagl Bl INeas foligvet | east one aromatic 10 ring, VIII IV

di carbdyaryl units of the general formula: 15

0 0 20 wherein Ar' repres nts a divale group having at | east one

aromatic ring. '

and a preferred dicarboxyaryl unit VIl is unit IV as follows:

% ' 0 0
] 1
Lo

36

&z (5) Polyesters essentially comprising the following recurring units 1, VH, and VIil:

o JEOL}

VIl dioxyaryl units of the general formula: $0-Ar-O} wherein Ar represents a divalent group having at
50 least one aromatic ring,
ViIL. dicarboxyaryl units of the general formula:

0 o

i I
5 _ —fc-Art-C3-

wherein Ar' represents a divalent group having at least one aromatic ring.

7



The anount of unit | is about 20 to 40 nolar % The anpbunt of unlt

Iarger than 10 nmolar % but .up to about 50 nolar % The anﬁ!mtShaiHasrmeénHé
is larger than 5 nolar % but up to about 30 molar % and tha MH ”I

| arger than 5 nolar %but up to gBgWhaer ey These pol yester
preferably about 20 to 30 nolar % (for exanple, about 25 nolar
1, about 25 to.40 nolar % (for exanple, about 35 nolar % of unit 11, about
15 t o 25Themmaunts)éf (hitsr, \dixandYilieare @But 10 JaOWtolaR B, Brisl 43moldy %@ 6 tau$i rholay%, agchiitoabout
15 t.0. 254rmenias %, Jaspéativehe Thesp pelyestetscnamprise preferably abgut F to 8 imolak/pel of unit § about 10
neciassarty 40 gplar %% pnitodl andcbout A tor 40 anolsg rpf HRIGY tﬁmﬁeféﬁ’)ﬁé@lf comprige alput qol n
may be r@5P amolay %pf ynitd abgyisiOjte ﬁ?eﬁ‘P'a%?él%é't“bH“ faF‘bPr'?°t“h '§r28 (7n§1 'ﬂtl‘ﬁg -
al kyl 5gr sary, 3l /pashpart of fhe hydr gﬁma %‘H‘L‘ "°&W %%? aav:g“' '?;ar bon

7 &F

at ons, :

conbi nat‘f"gJ gﬁerrﬁ%% f?%g s as% %9\9‘1"‘”‘3 Lo i cal .

Mor e partlcﬁ’ arly, qrval ds Wmch connect the unit VII or VIIl with
adj acgnt units are arranged syrmetrl cally on 30 one or nore aromatic

rings (for exanple, when they ar@ on a naphthglene ring, they are arranged

in positions para to each other for_o aggnal| rings). However,

asymetrical units derived from rel6 0l “and 1sophthalic acid may al so be
used. A preferred dioxyaryl unitf VI1 I's as folllows: 35 40 and a preferred
di carmoxyaryl unit VIIl is unit TV as follows: 45 0 0 50

[err] 55 This is the replacenment sheet 7 EP 0 214 827 B2 pol yesters
essent i adntiy peoferrpd disarpayyaryl enif Il isawit @s folxsr ring units |, VI1, and VIII:
[erg( [err] 10 VII. di oxyaryl units of the
general formula: [err]wherein Ar represents a divalent group having at
| east 2%bne aromatic ring, 15 V}II. dicarboxyaryl units of the general
formula: [err] [err] wherein Ar represents) a dival ent group having at

| east one aromatic ring. The a unu unlnts , VIl, and Vil are about 10
plCa and 5 to 45 nolar 25 %

to 90 nmolar % 5 to 45 nol ar

respegtively. These polyesters orrprl e pref erpbly about 20 to 80 nolar %
of unit |, about 10 to 40 nolar™oof unit VII;7 and about 10 to 40 nolar %
of unit VIII. Mre preferably, they conprise about 60 to 80 molar % of unit
I, about 10 bound directly to the ring may be replaced with a substituent
“sel ect edef PoR@btbrafidey S¥éntian BomsHingBe Rilowirghtddurrfig QDS DO AVAnawi:l to 4 carbon

at onsa al koxy groups having 1 to 4 carbon atons, hal ogen atons, a phenyl
group, substituted phenyl 30 groups, and conbi nati ons of them A

preferred dioxyaryl unit VIl is as oI | ows:
' I.
35
40 IX. units of the general formula:
0D O
It il
—tC-A-C3-
45

whoerein A represents a divalent group having at least one aromatic ring or a divalent transcyciohexane
group,
X. units of the general formula: {Y-Ar-Z3 wherein Ar represents a divalent group having at least one
50 aromatic ring, Y represent O, NH or NR, and Z represents NH or NR, R being an alky! group having 1 to
6 carbon atoms or an aryl group,
VII. units of the general formula: £0-Ar'-O} wherein Ar' represents a divalent group having at least one
aromatic ring.
The amounts of units |, IX, X, and VIl are about 10 to 90 molar %, about 5 to 45 molar %, about 5 to 45
§5 molar %, and about 0 to 40 molar %, respectively. If necessary, at least part of the hydrogen atoms bound
directly to the ring may be replaced with a substituent selected from the group consisting of alkyl groups
having 1. to 4 carbon atoms, alkoxy groups having 1 to 4 carbon atoms, halogen atoms, a phenyl group,
substituted phenyl groups, and combinations of them.

8



35 [err] 40 and a preferred di carboxyaryl unit Vil is unit |V as foll'ows:
45 [err] 55 This is the repl acenent Sheet 8 [err] EP 0 214

827 B2 essentially conprising the follow ng recurring uni eet
VI1: 0 10 I X, units of the generalEPf2w#B2Z:B115 [err] [err]
represents a dival.ent group having at | east one aromatic r ent

transcyclohexan rou units of the general formula: [err] V\/nerer n Ar

represents. A R éﬁfrg‘@‘yﬂﬂﬂ"'hlm‘I‘ﬁﬁ“é?“?'@ﬁ%t one aromatic ring, .Y.represent

0, NHor NR and Z represents NH or NR, R being an al kyl group having 1 to
6 garbon atons or an 25 aryl. group, VII. its of the general formula:
[err] wherein Ar' represents adi yal gnt groyp haying at | east one aromatic
Ting. e amounts of units I, IX X" Ej Vig arp about 10 to 90 nolar %
about. 5 to 45 molar % about 5 about O to 40 molar %
respectively. |If necessary,. ast of t hg hydrogen atons bound
directly to the ring may 30 e epl aced with“a substituent selected from
the grqep consisting of al kyl groups having 1 to 4 carbon atons, al koxy

gr oups haw pwletyrdd dnd X4s ssFolioess at ons, hal ogen at ons, a phenyl group,
substituted phenyl groups, and conbi nations of them A preferred

di carboxyaryl unit I X is unit IV ag follows;,; 35 0 01l . [err]
40 a preferred unit is as foIIovvs 45 [enr] and a preferned di oxyaryl
unit Vi¥ is as follpo L NR2 hegl hemt,.g__,_ [err]

20 and a preferred dioxyaryl unit VIll is as follows:

-t

The anisotropic molten phase-forming polymers of the present invention include also those wherein part

.30 of a polymer chain comprises a segment of the above-mentioned anisotropic molten phase-forming polymer

and the balance comprises a segment of a thermoplastic resin which does not form an anisoiropic moiten
phase.

The. above-mentioned resin moulding used in this invention has a much smaller cosfficient of linear
thermal expansion (0.3 - 0.8 x 10™¢ deg™") than common thermoplastic resins and thermosetting resins. it is

35 close to that of the above-mentioned metals. Therefors, the metal layer formed on the surface thereof is
less liable to cracking.
; The resin moulding used in this invention can be produced by any of injection moulding, extrusion
‘v moulding, and compression moulding which are commonly employed for the processing of thermoplastic
resins.
40 The resin can be moulded into a variety of forms such as three-dimensional body, film, sheet, and
filament yarn. These mouldings are all capable of surface metallization.

The metallizing of the resin surface may be performed by any of sputiering, plating and vacuum
deposition. They can be accomplished in the usual way for common resin mouldings. For example,
sputtering and vacuum deposition may be performed in the same manner as employed for ABS and the like

45 having good paintability. According to the common sputtering procedure, the moulding is degreased with a
solvent and then base-coated with a urethane paint, acrylic-urethane paint, or acrylic eater paint, followed by
drying. Subsequently, the base-coated moulding undergoes sputtering or vacuum deposition. Sputtering is
carried out in an argon atmosphere at 0.027 to 0.133 Pa (1 x 1072 to 2 x 10™* Torr) in a sputtering
apparatus. Sputtering forms a. thin film (about 30 to 300 nm, i.e. 300 to 1000 A) of chrome alioy or

50 aluminium. This thin metal film imparis a metallic luster to the moulding. In the case of vacuum deposition,
a thin film (20 to 50 mm, i.e, 200 to 500 A) of aluminium is formed in a vacuum of 0.013 to0 0.13 Pa (1 x
1072 to 1 x 10™* Torr) using a vacuum metallizer. This thin metal film imparts a metallic luster to the
moulding. Usually, the metal film is finished with a topcoat for protection.

The efching Is effective for a melt-processable polymer that forms an anisotropic molten phass,

65 because it has a dense surface which

has somewhat poor adhesion to the metal film although it has high strength and good dimensional
stabifity.

The surface roughenmg may be accomplished by etching with an acid, alcohol, or alkali, or water, alone

9



EP0214827BZ The ani sotropic nolten phase-form ng polyners of the present

i nvention ‘i ncl ude al so those wherein part of a pol- yner

segnent of the above-nentioned ani sotropic nolten phase-fo mH and
t he bal ance 10 conprises a segnERD 234 8a7 Blner nopl astic res not

forman ani sotropi c nolten phase. The above-nentioned resin noul ding used
in this invention has a chh smal l er coefficient of |inear thermal ex-

pansi on (9 ogmbinagiors T!Ze ’é q ﬁ'&ﬁefé'cﬂ"‘r*ﬁﬁ#htaﬁ Bydmspipriecipsulfuss peid phesghoric acid,

t hgr. nmos rﬂ ‘gsﬁ%'?’ﬁ‘%w & ch“;’%“{‘ & W: kfﬁf“%ﬁff’s g H‘@“%GV% ?%W%‘Pb gggga?q%ggg

Thelkef o | i eto
dl Ja 0

CraCkl n m f“a e%ﬁlzm% gla%{? el ope {}r E pretreatmn % Oduceglrtg% any

of i nj e%atam %@ 8 e &% DWpaidh tne e

whi ch arg, .awags.r o, séesaagua done ,ta@,r e m@ e " The

resin C% g,aqgn -0bah NE y7 or ms such as t ﬂs ona

body, fil n’fhesr oldifg'Ma bé &m&: mo&&ﬁm ar@asétﬂ.waﬁcnarnse@dek ofcRiRG Ddsfiy. i1

sur f age ikeRiieY thdrganic icOpourlddesu ereasaé&uh Zdidy Fai fenidd \RiudoRitsl did Bl a&g vbrﬁuogggié fh%ﬁlVEd by
any of sgyédies isiidic adid, Thikitg shtats/ AdlasHan PR Sdeid R, pyldpRMiit ady, Bficadahd RRMds hed

i n the usidahite\VByhidnis, glesiand, ples powdEr bleksiteads, Kiats powdniieats, sqammmeéamgatand
vacuum chbgho shatiinp rsulfatey daeurd Garborts; freagnesiimi cartiohae, Sdulviterabani®r paaiee rhiEnoiise f or
ABS and prdsipitdtedk ealdimy i spifptey craldingrh igvnsirhi blihipa  hidvade, nalunhinh, ragtintony chxige.cmsgndsia t h a
sol vefst Gtenidmt oxidle. Biag exxide agrealphabs (ilice. grask heawderp S auarta coilek | sendir with padopai nt |,
or acr yldstomagaous ot wellastenitp,| karRacnitde. @nd, sifiggn "'Sﬁbs'@qnéﬁlf by usechiadijdually erolat ed
moul di ngf°'ﬂ?lﬂﬂ¥? whoneaotheer i ng or vacuum deposition. Sp utter| ng i s carried
outy_i,n anent‘ ‘péqc B‘?"@“:éfmbmﬁ'?z' tf'ff?"g tTS?g's?f?p' °5?°“ p: hds lserl ng
igggr al Si \agg gxe qé?t Pr Wﬂ?ﬂtro% Fslpe zﬂfn hermoFe I, [(4 a ow-

uar Woi a re for mo amc und or me e a d| nal
net al | | Cco g

thlnfl| OQBA E%t umnlumls orme |na

vacuum 0 Exafd 35 bOhe - aéo%eﬁﬁm(oﬂ.em&%f:lsnaf %ﬁ)@ﬁﬁem oot b, BoiYBloBliéreZ E‘le- This
thi n_ getialylehd, bolybuliBighd, BolsoBiohé philinyl 465tat8pokyinyl Biffori®) whigliryiend BHicatis, Yolydty?

met al  firbdd) byl IrébinS MBS rddid, IASArebif) D Rin,f galyuldtharet Sifidottresid, FRI0OPIGSEL, Eblyasetal,

ef f ect i \polyéstiondle, Npdiysthplonts agcphihbiate,p pdiybiflend Mdphthalites araiatia Npahv@EEO [Polyarmias,t en
phase, |lpeigamdditiid, golysinyl altehs,epayinlodtieer, Wiyether3ithide, polyamidsaimidep pelydimr ipider
“adhesi orpolyethér hetoneepcdiethbr dulional rolysuwigrie, pdlyphengledsi sylfides tndamalybtiendendoxipisod . _
di men®i onakxamplahifitie apoveThentioned thauseting a¢siar(B)ritphide phenalio resini epkvatresiy melagkreng

Wi t h an resine emegsini ugeatutatedonelyesteriresin. aridlivdifesinci d and water. The acid may be
hydr ochi or Pemples @ &g| sbayerrpentiened lovpm@sthbwelehtmaac CARePURd ﬂ) Linciugle tthnse SHY-

Et chi ng SHASP SpR @éﬁ’qes rtPrseMmon fhermoplstie, gaging ﬁ"@ﬁ?ﬁ'ﬁﬂ'@g fesind) - TH P Rcipde: Rippficizer,
speci fi cf’a'fq"'ﬂﬂ“ "@B?PZB’P swtlc QP'H'e"aE‘a§§a'6?“ (HER: ZIOMPYi YR 2P rORRYTe: i s

desi rﬁblaﬁe'%(é?ggélfvf‘ °' ) '%;(Z_E S soI %Qn aining 35
ol coho o Soiehe ‘%@“ L o

68 77 / lgﬁt h ? rﬁ 5] aﬁom rmrias IC resi| an é.ilf'lise m%resms ,Emetﬁfnc EII er

APPTY & (ol Hioh Seiae Hists, otalfE hovkdols sar 971 & Ghidel) tan &mgk&@ B osed
in JasbanesmP.a&ﬁdmgs loR e ~re P B8 kBltion A Brsotr tpnaga QaRSS a.lahnar g&k-yner
CONMPOSi tshiHRadoQs fcorhpardditth Ay «ﬁ&ﬁd:@@bfccombﬁ &pstamase@my\hhls R dafantagéiils tothd Mbtal

i nvent i Gifin FRied o thBul@ng. Pie 4iAésN Qhd (hd kradEbvaRtion ROthy WBfal A ke riRiired if tae

ani sot r afduRingHaré eubjepled ftanndallng A a bldpérnepertitd wiorte Mefatifiigat 40  does not form
t he ani sotropic nolten phase, (3) a thernosetting resin, (4) a

| ow sl gEXdcEaf thagnvgdtibnlor gani ¢ conpound, and (5) a reinforcing inorganic
conpound or netal. These additional conponents are not necessarily required
t o be m schdientioiet abavhcthpsiiripcremetalized wsinmotidingasfitivinyveotinn hasrer] advantagh avas the
Exanpl esoppntiopgh s'ab@ﬂr@etnlﬂe@ reginarpuldine medae! aolyhutylene tsrephtigiete. itrhas gaed adnesion to

pol yet hyhepetal @I?‘F %F‘i‘é ,matal | il dre | ceasidng. o pdditian. didhag reproysd| Kepisopptanse,,

pol yvf"nﬁ'meé.‘é'@'ta it nicah spenpte a”"&&l%l']‘l‘?/l“f’?f@ﬁé resiftappe R warpage and

pol yst yrdgfoamation. jtis th sf" Pﬁ ajygriety gl ppplicalions,” A resin, BS resin,

pol yur et haf® invepton (s Jjystrated by the Tpllowlyg BBMR8% i ¢, pol yacetal , pol ycarbonate,

pol yet hy, enq ter epht hal ate, polybutyl ene terephthalate, aromatic polyester,
pol yapg de, ol yacrylonitrile, polyvinyl alcohol, polyvinyl ether, polyether

i mi de,” pol xqg.&ffhlahg% Ol o Rk il 85 pRAKE o) Hhiodk! ABGaind Bk SbchGer A

sul | one, (mgrqjoé/e%q Pnﬁch stk insotroplc molten phase. After degreasing, it was coated with Basecoat
EXP 1245 A/B/C (100/50/80 by weight) (made by Fujikura Kasei Co., Lid.), followed by forced drying at
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nylene sul fide, and pol yphenyl eneoxi de. Exanples of the above-nentioned
t her noset t-i ng resin (3) include phenolic resin, epoxy r eRhisr h aaﬂ'
resin, 50 urea resin, unsaturated polyester resin, and

Exarrpl es of the above- nentioned | ep-g2{segtir wei ght orga

I ncl ude those substances to be added to conmmon t her nopl astlc re5|ns an
thernnsettlngtre5|ns They include plasticizer, antioxidant, W Ilght ab-

sorber, anfd’ f@ft@@‘"&%—n‘fmn e dpain ’F‘Q!!da‘sdmﬂfwenﬁwﬁeﬂm grPdaPa (¥ B p fo
crossl i nkf"frg to 500y w' film ob pipsernmeliow rfinallye Fepeeat BXP 1380 ke QH 5/80-Ry|
rel e, pi ht) e by Fu1|

- yaspplisen folloperh by Biredidiag At 79F EifX GOimiiesani ¢ .

corf‘g%vlsjhd P”smsa‘?’asf’gt?'"? u ?fé"lef‘i‘g'é‘?g eqaUt¥%es to be added to conmon

t her mopf a tlc r2e5| ns and thernosetting resins. They include glass fiber,

carbon fi rret allic fiber, ceram cs f| ber boron fi ber, asbestos fi ber,
potassi um tig rositd B! ame bt fﬂ,m% ebﬁ)oel%i B8E fredhhigh! i ©
pow-der Sexc@ﬁ%ﬁgé& iial iﬂbc% By $ac:@rﬁ‘ dKEIu Litsmindh :ﬁ)ﬁ& rg oio%xg;g lcli_l
repl acepephmptife ﬁan formed at 0.67 Pa (5[xelb"°3]Torr) 4 827 B2 ”DU lngs of "the -

resin conposition to formthe anisotropic rml ten phase have a snall er

post - shri ekagi ®s red with the noul dings of conmon crystalline resins. This
i s advantageous to the nmetal filmforned on the noul dings. The adhesion and
t he crack préemeintrogitingin théermet adt platd wasgrepamn 3nthe damd mbdner sOinl [EdaniplEs 1. atter
subj ectred degveasieg it wag dippechin phopisr acidenigtere dsulfurie auidipotassivm didatosialeiwaten . 952 iye ct
of the i nwelpht] &Bp° Ador P8 minutaseTheadsishwas remeved iy npudrelizption Aith ja A% NaQH solutiom erddi ng
of this i Avsingt Theretehad resin nm'oamﬂvagélpwéﬂ Gpin'éstdméwm% HEYygfer = 1/1/5 by volume),
surf ace- nﬁla‘é?'l’\’@@uc‘?'ééq rfP'ﬁﬂEﬂ“EFPH '°W%Ri‘§”t5‘ﬁ' but Iene terepht haI ate

has\dood ad ﬁg% P@Heaq( sftfi’e‘“?‘i’t's"f“a ""af 'PPﬁ ﬁ):%a{‘r\f utm
cracki i ATS# E?‘ Ickel la‘tn ?io on ﬁl‘go aﬁrﬁfza: ggﬂ min.
stabi i tygeg a‘l&% tofaﬁ\ rfhrr;rparfav th;cﬁﬁ.hk% Alce

to war Paggn lc %h Hlﬁan?eld' ﬁ:zear

appl i catlons o ovm ng et erence exanpl e ustrate t e treatment and
surfacq,smg;@,{p\dsalt@g of .defined resins Ato D V\:hl ch forman anisotropic nelt
phase. The subsequent "conparative exanples' illustrate the treatnment and

sur f ace- net. Burfach-metalikddbdiImBidinge Wafe grésated Sccoffigith Yhe ey bidtadlie e il BaAPE 3] at e
and nyl on excaptatsppdiymbr AwaSblicetl B bélinigs B,IT, bieD {neantined Iatbd), adspgiatye Was
“produced by injection noulding from Polyner A (nmentioned later) which forns
t he -anissotEramplec” N0l t en phase. After degreasing, it was coated wth Basecoat
EXP 1245 A/ B/ C (100/50/80 by weight) (made by Fujikura Kasei Co., Ltd.),

f al.l.owed .by ﬁf%ﬂeoeme@#llyqdrras"amoqdm [was plepdred in¥® saing maensg: mm@ﬁmplpﬁeexr:@sth#the
moul di ng fRSBERARISingG wap enated with BU primer. (mad%v ikansa Paigt Geor. L{d-) v r“) the Pl 6’h°ft"EP '
forma 40 kassmﬁﬁqumet ig nitsepgiuiose P'ﬁ?"&'Re“f"f'tf‘ ﬁ]CB'Pmﬂ'm‘ pfiegehatp Pw"wwpﬁssmw 2 htt oat
ExXP 1366 AF ‘%100/ 5/80 b :

was
appl i ed, @ Sire ¢ "’Eéf‘%"‘r(?’%s ’ﬁi’fﬁ)cﬁ’e sp HE% e
wag obt al &@‘é&‘% 15&%5%% % qs &mgr | wa:2 g’eﬁ( nor temper:t;te)l?g?
sur Tace- mif gfly ae; J,@v s@%[ ﬁidé hoR e@{fﬁ VA bl (8L i
procedup e .amok HPsE0 Y00 & sput i ng vva repllaced by vac cuum
deposition 019 a um num A 30 to 40 nm (300 to 400 A thick alumi numfil mwas
30 formegxatplds 67 Pa (5 x 10[err] Torr). Exanple 3

A resin molding in the form of flat plate was produced in the same manner as in Example 1 from a

45 composition composed of polymer A and 2 wi% (based on the total amount of the composition) of

polybutadiene elastomer. The resin molding was annealed at 140°C for 1 hour and then degreased with
methylene chloride. Finally the rein molding was metallized in the same manner as in Example 3.

Gomparative Examples 1 to 3
50 _
Surface-metallized resin moldings were prepared in the same manner as in Examples 1 to 3, except
that Polymer A was replaced by polybutylene terephthalate (PBT).

Comparative Examples 4 to 6
55 .
Surface-metallized resin moldings were prepared in the same manner as in Examples 1 to 3, except
that Polymer A was replaced by nylon.
The performance of the resin moldings obtained in Examples 1 to 8 and Comparative Examples 1 to 6
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-

‘Aresin noulding in the formof flat plate was prepar ed— T tte sanme manmer- :
as in Example 1. After degreasing, it 35 . was dipped in ¢kt §HtG1a8BdehlReplaced.
m xture (sulfuric acid/ potassi um di chromat e/ water = 95/2/ 3

60[err] for 30 mn- utes. The acgp owasgpeppved by neutrall mugﬂlm EHII
NaOH sol ution and rinsing. The etched resin noul ding was di
(catalyst/conc. HC/water = 1/1/5 by volume), made by Kizai Co., Ltd., for
3 m nut ews eYakied wedrding to theviollawing pikedups.dhe sadite drersaainiin Tables diandj2.was  di pped in

5% hydrochl ori c acid at 25[err] for 3 mnutes, followed by rinsing. For 40
ni ckel pfiressiciigdnesionfests t hen di pped in an el ectrol ess plating sol ution

(nickel plati n soI ut| on, A/ chem cal ni ckel I atl n soI ut| on B/water = 1/1/4
by v olfu Eleﬁ? g &Is werE de m (futa Iorﬁhﬁ ayer.

. S S| ar ]
or di nar f '§F ? r?{ °5 'Elrjuot“ﬁl W dhey | m

qu peeled 6 rem va
a 10 [ te;;faa Zﬁ:ﬂg%@e nwrfa e i&f t % Skl lere
Sur f ace-T ? ﬁ"zeéI resin vvere epar accorgi ng to the sane Lo
pr ocedur@ea@erhdht SFeakERbE 3 except that pol ymer A was repl aced by polyrrers
B, C anmd—b(mentTtomed |ater), respectively. 50 Exanpl e7 A :
sur f ace- metsmgl 4 ki6l d £ Bcdi® kashing Ghe/¥ubstiaie MRS A dnthd MBtaISAYTE ahdithe @hstaR faydrN
Exanpl e whs pestediaifitin thd directidhepefpeadidalaio Welbublatecthie &rvatredirati foripeblidg B dnnicatiora.d e
by Kamsaif adfasionn Co., Ltd.) prior to the application of the basecoat. (DU
prinmer is nitrocellulose plasticized with a chl oroal kyl phosphate and
i ncor porkeetng-coplingicygloliest:on al kyl .) 55 Coating was perforned at a spray
pressure of 294 to 490 kPa (3 to 5 kg/[err]). The spray gun was

W DER[ er r @rte cvsz'e osisEet pr'nmpapepwam staeg g0 ‘Sofor 2 'L%’ﬁ' at?g £ toF 2fhayre @bt ween
the sfr gﬂ? Eiy (e M@cﬁﬁ%ﬁdﬂeﬂ/\ﬁ’g cyalas of 30 3 i f“ZfScet’EPt??E%\’?f‘“ meidings wprRe -
pri mer nagdor adhesiop Al SN ARPRAACRed at nornml tenperature for 15 minutes

to rem)vlg {rhse so‘la vgnt and to snoothen the coating. The coating was
subj ect : drying at 130 to 155[err] for 30 to 100 m nutes. This

I's t h?s J epA@{%&ﬁ&Ma §th%?0t’c for EE()) pou?slghe %Eﬁﬁ%\eﬁiﬁ%m‘e&n %Oﬁl g?%}el% ggtn% gor' n

the for mydsioh b e ceproduced In the sane nmane or as in

froma conpspdiyniar &@T@P%ﬁ‘djo%edoiﬁ |16 xhmpfle s loath Wnifobdadst Qb ertwtnbeo.tsmﬁb
anount Qjyd he conposi ti on) of pol ybut adi ene el astoner. The resin nol di ng
“Wwas anneal ed at 140C for 1 hour and then degreased wi th nethyl ene .chl.ori.de.
Final bey the rein nolding was netallized in the same manner as in Exanple 3.

Conpar ative Exanples 1 to 3 10 Surface-net®l | i zed resin nol di ngs were
prepared in the saneg manner as Fes 1 to xcept that ymer A

was repl aced byo-g Foo-y | £ne-O al ate ¢PBT). €9 at4 veo'@tﬂ'es 4 to
6 15 Surface-1eftallized resin noldings were p ared in the Same manner

as in%Exanpl es 4 60d2@/10¢xeept that Polymer A was replaced by nylon. The
performance of the resin noldings ned in Exanples 1 to 8 and :
Conpar ative Exarrpl es\ 1 to 6 was @@a?ed accor di to the follow ng
proCeduresB ‘The-O-§ tC@ ar ¢ sho@n bles 1 anf¢ C&r oss- cut adhesi on
test: EI even scoreS at mmintervals were nade in the nutually

per pendi cul ar dt rﬁé’é??@ﬁ’s on the metal layer. A piece of adhesive cellophane
tape (conformng to JIS) was pressed against the small squares, and the
nunber of the small squares |eft unpeel ed was counted after the renoval of
t he cel |l ophane tape. The count is a rrease _.it(;t_e adhesi on

4 C: -o—_@-co— / -0-

- 70/30
OORSINGE
50 :  -0- / @-N- / —oc—@-co-
- 70/15/15
55 The above-mentioned resins A, B, C, and D are produced in the following manner.

<Resin A>
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25  of the metal |ayer to the substrate. The same test was conducted T or a.
test piece which had undergone repeated heating and caogsishg: §RBecaehifed. as

menti oned | ater. Measurenent of adhesion: 30 Usi ng cm
score reaching the substrate was @Eigafigdyy et al Iaye{ | al
| ayer was peeled off in the direction perpendicular to The

force required for peeling is an indication of ‘adhesi on. Heati ng-cooling
cycle test: 188 parts (byOmeight \thd eanmoshell apply bdreigditbrbwni frgcotoRybespie Gicidp460t marts bbfd at
-40C for gcetpsyrP-naphtheic 86, 466G parts of isgbhthaligrasid, and d94partd 00 .4-diacetbxyhengene were fed to
congecut i gagaptor mpvider with @estiearca pityogen infeY tubp.cind ¢ digtiliationsiybef. Toemixiureayvdsi healed fesi n
nol 8i ngs /&Y€ inniEagphaiteam Gpd sikTRdYelenty atitet dsmparaiyesl forAdifoand dhee &t 28pifor 3 h while
resi st ahcacelip&eid wap digtiled r“s?%men_ga"éﬂ’- Theojerperpiure jyas elavatech tor 320° € aad nitrogen
“sur f ace- '%ﬁ'“f’g% &@s Fenpeth The PEFsSIEin e raacts wps 1edigeq S'Fd‘r‘% HRdP3 A2 HamEReAG|
S
5

: Mi: ?sstire %tlj:g;m q;ﬁurbu r t'pf?sstu o :
28%232 23‘;8‘; "@%@%{){g@/ﬁ%}%@t ‘HFIU%CF Hnacoa:gig? S§,b £ éFmrlT [lé.lrpl%ﬁtaf%%pi%% hat a

[err] f 'S Ts the replacenent sheet 12 - EP 0 214 827 B2

[err] [erQhegn?;] [err] [err] [err] The above-nentioned resins A B, C, and
D are produced in the follow ng manner. 25 <Resin A> 1081 parts (by

wei ght, the 13&NRuns BRs-heoRRybboizold GEB! agﬁw of 2 didbe KAEHS @ 1382 Béris bf tefpR-
parts of GritCRIdONYe Bd AR Reactbintbvided it a slifi), P Aitrbgon et tub&RAY BalstiRtionaiss, TN
194 par s mbdurelwat-hdataie 250 IR Aif6JOR siddmeanil @firoll Giolantly @Btft Gamppdatoiei ieheth antd tHan at
stirrer, asmCtior@pcwhile hastic scidoens distiithd aff thors thelréaator. Tine throfmeaturel e eftvatéd o 320v&Es
heat ed t oaRi3q wiragpn introdnétion wasestopped: deapressure it the reaclor 3@s reduced graduallyyto 82 minkHgt

t enper at upier BoMIn)Thy mixtuie Wast eed 2 thaigratuse uBletthatiniepsrederdiSihe aci d was

di sti’l | ed ofThe fopigied Relymesdied an intrinde viesasityr aft &P s \fetermainedyia tRepfaiiugrogieog! it 19
and ni t? o§¥Retrafiop Sl viaA (s st opped. The pressure in the reactor was °
reduced gradually to 13.3 Pa (0.1 mMHg) after 15 mn. The m xture was
stirred affFeIe tenperature under that pressure for 1 h. The obtai ned

pol ymer- had gg At ro. Q—Saci:e(%oxvti)e%zco%six t&/m%f GQE' Q ang‘ii; Lk q%?ﬁ&h ! Nacid were plaged ina
pent af |yop ity gl A AT a0 it oo 1 Sy Pl e g pagpd s
. 250°C in nitrogen stream and stirred violently at that temperature for 3 h and then at 280° G for 2 h while .
acetic acid was distilled off from the reactor. The temperature was elevated to 320°C and the nitrogen
introduction was stopped. The pressure in the reactor was reduced gradually to 13.3 Pa (0.1 mmHg) after
20 min. The mixture was stirred at that temperature under that pressure for 1 h.
80 The obtained polymer had an intrinsic viscosity of 5.4 as determined in pentafluorophenol at a
concentration of 0.1 wi% at 60°C.

- <Resin D>

35 1612 parts of 6-acetoxy-2~-naphthoic acid, 290 parts of 4-acetoxy-acetanilide, 249 parts of terephthalic
acid, and 0.4 parts of sodium acetate were placed in a reactor provided with a stirrer, a nitrogen inlet tubs,
- and a distillation tube. The mixture was heated to 250°C in nitrogen stream and stirred violently at that
\/ ~ temperature for 1 h and then at 300°C for 3 h while acetic acid was distilled off from the reactor. The
temperature was elevated to 340° C and the nifrogen introduction was stopped. The pressure in the reactor
40 was reduced gradually to 26.7 Pa (0.2 mmHg) after 30 min. The mixture was stirred at that temperature
under that pressure for 30 min.

The obtained polymer had an intrinsic viscosity of 3.9 as determined in pentafluorophenol at a

concentration of 0.1 wi% at 60° C.

45
50

56
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1081 'parts of "4- acet oxybenzoi c acid, 489 parts of 2,6-di acet oxynapht hal ene,
and ‘332 parts of terephthalic acid were fed to a reactor provided wth a.
stirrer, a nitrogen inlet tube, and a distillation tulihisShéeeHasi

| veHaxiBedn ReplacediS

heated to 40 250[err] in nitrogp efgyand stirred hat
tenperature for 2 h and then at 280rb[§e|?‘ra? Fgr 2.5 h whil Whiwas
ed to and

distilled off fromthe reactor. The tenperature was el evat

the nitrodkablerntroducti on was stopped. The pressure in the reactorwas
reduced gradually to 0 2 nmHg after 30 nmin The nixture was stirred :
attRat tenperature under that pressure for 1.5 h. The obtai ned pol yner had
anin%rinsic Vi scosity of—2-~ RN : i t af luolbaHd t a
concentration of 45 0.1 wt% at 60C. <Ee&%;_n2 2vdiell Pg ﬁ% oyele

4-acet oxybenzoi ¢ %ssinanﬂeﬁaj& i of 0P 1RGE g@ﬁag- naB% O oG] WeT €
placed in l?ﬁafu?ﬁ(:t QseB OVLHEGoaYing vﬁthc&ﬁaér er, a nihgsqggn 1 nlet tube,
and a distillation tube. The mxture was heated to 250C in nitrogen and
stirred vi a eratuare 1or an en a

whi |l e ‘aceticiacid was distilloed of f fromtheoreactor. The henperature was
el evated to 320[err]C and the nitrogen introduction was stopped. The
pressure in fhe readtor was ¥W8duced gradual 18 to 13.3 Pa (® 1 nmHg) after
20 mn. The m xture was stirred at that tenperature under that pressure for

1 h 3The obttai ned pd®ner had an i nt%% nsic viscosi ) of 5.4 as
det er m ned ig pent af| uor ophe,ragl at a concenfr ation of 0.1 \'/lvt%at 60[err].
This is the repl acefent shee?®13 [erT EP 0 214 B27 B2 Resin D>

1612 parts of 6-acet.oxy-2-n thoic acid, 2 parts of

4- aclkét oxy-acét ani | i Se, 249 ggrbts of terephthalic acid, andn%.4 parts of
sodi uth acet age wereppl aced iyppa reactor promgeded with a sthgrer, a nitrogen
i-nl et tube, and a distillation tube. The m xture was heated to 250[err] in
nitrogen stream andastirred ool ently at theo tenperature h@r 1 h and then
at 300[err] for 3 h while acetic acid was distilled off fromthe reactor.
The tgnper at 8re was Al evat ed®o 3400C and t H® ni trogen intR®dducti on was
stopped. The pressure in the reactor was reduced gradually to 26.7 Pa (0.2
nmHg) “aft er 30" mi n.PBFhe nixt #Re was stirred B that tenpef@¥re under that
pressure for 30 rrig,. The obt gj,ned pol yner ha& an intrinsi vei scosity of 3.9
*as determ ned Tn p B af | uoro%lllenol at a concéntration of 0™ wt % at 60C.
Tabl essl Crossg-gut tgsgt 1

_ o 100 Cracking 1R,,, Exanple
Resi n used ef ore heating a-ng cool i ng After 20 cycles of "heating After
20 cycl es of yheati ngygnd coojgong gsand cooling hany A
100- : 100 no 2 A
100 5 % nylon 100 100 9% . no 3 some A
100 .3 100 no 20 4 B
100 6 * nylon 100100 9T - no 5 many C
10%- 100 no.-6 D
100 100 no 7 A
100 * Comparative Exam

40 The number in the cross-cut test (s the number of gguares left unpeeled,
45

50

65
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Pl “

25 8 . A . 100

o

no 1* © PBT . 82 - “

many 2* PBT 81

sone 3* PBT #@214 827 B3 Has BeenRe la
e A | IIIIIIIHIIIL
many 30 - nylon 100

6*' . e
?rggg Oorrpar'?af't'ﬁlﬁe£ Erxlgpﬁﬂlé’g (e en brﬂﬁ’é Q?Watrﬁgccr oss-out test |s the nunber of
squares | ef+—unpeetee—35—Fabte—2-Adheston—{rgi-cm—ant—Appearance~-Exanpl e

Adhesi on. Adhe t es er A hesi on

Appear afice 40 %hfi}:@tx %{effﬂ% y% sq];é APEEQQ%% ‘z«%g CyC p%%arancc

after 20 er dsNd GG

1.2 Bxam%gé no 83 C%g Fétes %9 NG g dieakine

0.8 T 0. 5 TEy CT dcks -5 AaNy
cracks 45 3 4* 1.2 0472 1.2 0. 4o change 1.9.3 chan &Y
cracks 0.4 many cracks Conpar ati ve Exanples (1 Kg cm= Kg/ mm

Craims 1. A nmetkodf orojy oduci pgasur f aggs met aldang edtackduboed ray ergbtd Cl e
in which the resin conprisesa nelt-processable polyner capabl e of Tormng
an ani sotropi @ wol t enojghase, obwractepized i mahpadratke 086i N mddidrbowal |y
conpri s®s one or nore substances which easily undergo etching, and that the
said resin 1s etched wth an etching 1 quid of uniform conposition which
conpri ses- a M Cedmrabived Ezampleat er, and a netal layer is thereafter applied
to @e et ched 55 resin by sputtering, or vacuum deposition and prior
to such netal {iskgchhe B ciempol ymer is treated by a degreasing sol vent
and .pai®ited with a urethane paint, acrylic urethane paint or acrylic ester

paint. This is the replacenent sheet 14 [err] EP 0 214 827
BZ[err] aims * C L M S
* 1612 par of 6-acetoxy-2-naphthoic acid, 290 parts of

4-acet oxy+ aCEL%ﬂ&J #oPp%u% R%éém&imz oerm%anme";‘f ﬁuc%% hic %&%Qn é‘on%ﬁée‘s% ot
sodi um acet wwp v f’ifF i andnishfoBit! sﬁmat@. Pdsfnﬁé’g
inlet tube, %nSlr't& %h bt Ghing I ﬁd@%&é%%o?ﬁ@o%m &FJ n ' n
ni trogen strgand ansh arzal. Eaﬁd3 métaO R s tuer@ahertdaatea tORPREMRE W b&@ﬁuuamia

‘at 300[ err] Jaokumddeposiibh.l € acetic acid was distilled off fromthe reactor

The ‘tergerature was el evated to 340C and the nitrogen introduction was

st opped. Bhea pistasd &l deaimét ih lRRinT €chiradteriaatin thethtie etchingr ligad adnhpyisds@ raiferal aBla a¢d. 2 -
mHg) after @@ermin. The mixture was stirred at that tenperature under that
pressure for 30 mn. The obtained polyner had an intrinsic viscosity of 3.9

as det er miSned methoduaseiaipfad irogiaim [ onelsimzR; charagletired intthah thp metaldéyeis apnfiedbyaputOner r |
Tabl e 135 or vacuum deposition and that prior thereto the polymer is treated by a degreasmg solvent and painted

with a urethane paint, acrylic urethane paint or acrylic ester paint.

b’ . 4. A method as claimed in claim 1, characterized in that the metal layer is applied by plating and the
etching liquid is an aqueous solution of alcohol and an alkali.

5. A method as claimed in any preceding claim, characterized in that the resin additionally comprises one
or more substances which easily undergo etching.

6. A method as claimed in any preceding claim, characterized in that the resin additionally comprises one
45 or more of _
(1) another polymer which forms an anisotropic phase,
(2) a thermoplastic resin which does not form an anisotropic phase,
(3) a thermosetting resin,
{4) a low-molecular weight organic compound, and
50 (5) a reinforcing inorganic compound or metal.

7. A method as claimed in any preceding claim, characterized in that the resin to be etched and coated is
in the form of a three-dimensional body, film, sheset or filament.

55 8. A method as claimed in any preceding claim, characterized in that a protective topcoat is applied to the
metal fayer.

Revendications
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Croés=curtest Cracking 15 Exanpl e Resin used

B?fﬁrem&:m i“mcﬁng After 20 gy‘*cl els. of r11eati ng  After 20 cycles

of heati : and coolin _

G T e L
4 B

100 100 EP 0 214 827 B} no

100 S 100 . no 20

100 : 100 . -no 5 C

100 Table 2 Adheston ul%ﬁbm) and Appearance no 6 D

100 100 _ no 7 - A

100 : T00 no 25 8~ A
100 Adheston 1A6hesion Adhesion Appearant® Adfiesion App&kance

82 . before - 78fter S after 20 after ANy aPter  arb&T

81 Example cycles G&ycles cycles  cyclessoneh@iting helBhg

100 100 many 4* . nyl on

100 o 95 many - 30 5%

nyl orve 3 1430 1.2 1.2 noOghange 1.3 no charige sone 6*
nyl on 100. 97 - many

Conpar at i ve Efanpl e8-8he nurb@r in thé crosaelcreder 95 t haanympeckof
squares |l eft unpeeled. 35 Table 2 Adhesion (kg/cm .and Appearance Exanpl e

Adhesion ¥ * Adhe8ibn aftd-¥ Adhed-8n af t BRAY AFpEr o mapy|ieeefiom
Appedf ance_40 before-cycles 5 cycles 20 cycles

after 20 after heatin after heating cycles 3 1.2

1.2 * Compargtive Exaﬂglec?hange 1.3 nochange 3* .
0.8 0.7 0.5 many cracks 0.5 many
crack,45 (1 Kgfcm = 10 Kggmp 0.4 . 0.3 many.
cracks 0.4 many cracks * Conparative Exanples (1 Kg/cm = 10

Kg/mm C ainms 1. A nethod for producing a surface-netallised, noul ded resin’
articl ecidgmmahi ch the resin conprises a nelt-processabl e pol yner capabl e of
form ng an ani sotropic nolten phase, characterised in that the resin

addi tzs onal A yethodrior prediRing A Burtate-fiBtaliizedlL i Gllded casth avtitie Grhwhih3hd rysiutvalerigse aabetthi ng,
and t hat tprecessable ppigmercapablecdf ddmpitlg \an tfiisctrmpie tholten ipljask. daradlerigéd i ithaf e rasin is
conposi t i oeichathi reibr to omatallizingovith anrietehing liquick ¢f dnifprrol coarosition wiveh comprisesaan 4cidyer | s
t her eaf t eraleghplior arjatkal antha restat lnger is Giereaftor applieq 1g thy otehed, fosia by spptietngyeleting 191
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3. A method as claimed in claim 1. or claim 2, éharacterizéd in that the metal layer is applied by sputtering
35 or vacuum deposition and that prior thereto the polymer is treated by a degreasing solvent and painted
with a urethane paint, acrylic urethane paint or acrylic ester paint.

4. A method as claimed in claim 1, characterized in that the metal layer is applied by plating and the
etching liquid is an aqueous solution of alcohol and an alkali. -
40 _
5. A method as claimed in any preceding claim, characterized in that the resin additionally comprises one
or more substances which easily undergo etching.

6. A method as claimed in any preceding claim, characterized in that the resin additionally comprises one
45 or more of
(1) another polymer which forms an anisotropic phase,
{(2) a thermoplastic resin which does not form an anisotropic phase,
(3) a thermosetting resin,
(4) a low-molecular weight organic compound, and
50 (5) a reinforcing inorganic compound or metal.

7. A method as claimed in any preceding claim, characterized in that the resin to be etched and coated is
in the form of a three-dimensional body, film, shest or filament.

56 8. A method as claimed in any preceding claim, characterizsd in that a protective topcoat is applied to the
metal layer. : :
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dal 3 auf dieyg ,ﬁgaﬁi.?eq rinbdurcisdif, 40 - schQt zende Deckschi cht auf gebracht
=i rd.  Revendigyah bamposéidrganiqle dd-bas psi@omsium@yuet produire un article de resine’
moul e ;¢ sur f gg)an BRipdkd mnéral of atdtl deagpu@temot. r esi ne conprend un pol ynere
faconnable a |'etat fondu capable de fornmer une phase fondue ani sotrope,
car act er 7.s enestocsds wliquel ravendiguétisnsaliite quelconguel easavsndiaaions préaddgatesy careatdiishien de
conposi t i orcehpetay@siee deventdapiagnd aimevilue ¥ sousra fmpe gn gjetiidimengiopneh duag j ne
et une coudielicule t'and fevjliecougtym filameti quee ensuite a | a resine attaquee, par
pul vermé sati on cat hodi que, pdpot par i mrersi on ou depot sous vide, ej en ce
qui vant 8etYneprerseiétel fusapYandinué| danslng asicenaye fesqenendications ‘?“‘B%tr"arﬁﬁerg?'{/ant
de (degr al ss®EY'uar coyeflerFuPéseuse dg pletectipn ¢t eRPliaugr 2 2yPRuehe PP M ne, un peinture du
t ype“urethanne-acrylique ou une peinture du type ester acrylique. j 2. Un
procede f%tle“'ﬁﬂl’é’“f endique a |l a revendication 1,lcaracterise en ce que |la

- 40 . . )
resine cq! re?fghdrén gu(l3 HQllsgﬁm lein@ob@Hé&LWﬁMB@n%&eﬁ&&n&win%c’h&n ReY yE&ie qui
forme une pﬁ ad%? Sémrlle%zg Je%?c%itbares Polymer umfaft, das zur Bildung einer anisotropen Schmelzphase
befdhigt ist, dadurch gekennzeichnet, da das Harz vor dem Metallisieren mit einer Atzfllissigkeit
einheitlicher Zusammensetzung ge#tzt wird, die eine Siure, sinen Alkohol oder ein Alkali umfaft, und
45 - danach eine Metallschicht durch Aufstiuben, Plattieren oder Vakuum-Abscheidung auf das ge&tzte
Harz aufgebracht wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 die Atzflussigkeit eine Mineralsure und
Wasser umfast. :
50
3. Verfahren nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB die Metallschicht durch
Aurstiuben oder Vakuum-Abscheidung aufgebracht wird und daB zuvor das Polymer mit einem
entfettenden L8sungsmittel behandelt und mit einem Urethan-Anstrichmittel, Acryl-Urethan-Anstrichmit-
tel oder Acrylester-Anstrichmittel angestrichen wird.
55 )
4, Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 die Metalischicht durch Plattieren aufge-
bracht wird und die Atzfilissigksit eine wiBrige Lsung von Alkohol und einem Alkali ist.
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) (1) einem weiteren Polymer, das eine anisotrope Phase bildet,
(2) einem thermoplastischen Harz, das keine anisotrope Phase bildet,
(3) einem warmhértenden Harz,
(4) einer niedermolekularen organischen Verbindung, und

10 (5) einer verstéirkenden anorganischen Verbindung oder einem Metall
umfast.

7. - Verfahren nach irgendeinem vorhergehenden Anspruch, dadurch gekennzeichnet, da8 das zu &tzende
und zu beschichtende Harz in Form eines dreidimensionalen Kdrpers, sines Films, einer Folie oder
15 eines Filaments vorliegt.

8. Verfahren nach irgendeinem vorhergehenden Anspruch, dadurch gekennzeichnet, daB auf die Metall-
schicht eine schiitzende Deckschicht aufgebracht wird.
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