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article is passed through a vapour of dicholor- methane, in  which the
matted hydrophilic surfaces -  The present invention relates to moulded
arti-     of the support structure will be made flat, smooth [err] such as
circuit boards connectors, etc., hav-   and hydrophobic so that they are
more resistant to Ing partial metal plating, and a process for their   5
metal plating and once again the article Is returned production.
to the metal plating solution. The reason why this An early disclosure of a
process for the pro-     kind of process is used is to avoid the situation
duction of partially metal plated products is to be  where the palladium
catalyst is not uniformly dis- found In GB 1254308. The process involves
the        persed, and the surface layers of the circuit pattern two-step
Injection moulding of an article from two  10 are  poorly provided with
catalyst so that the cata- materials, one being a plateable material the
other  lytic function of the surfaces are not brought Into being an
unplateable material. The parts to be    full play, metal plated are
exposed in the moulded article        In the second production process the
moulded which as a whole Is subjected to various treatments  articles are
formed by a two shot process, where in which the plateable material which
Is exposed In   15  not only the first electrically Insulating material to
the moulded article is etched to promote adhesion    be used in the first
shot process for forming the of the metal, actuated by the application of a
cata-  parts to be metal plated, e.g. the circuit pattern, but lyst for the
metal plating reaction and then metal   also the second electrically
insulating material to plated. In order to obtain a good seal between the
be used in the second shot moulding process for materials of the moulded
article this document  20  moulding the support structure are materials
having teaches that the nature, in particular the flexibility  no catalyst.
The moulded articles are treated with and likelihood of shrinkage, of each
material should  etching solution for adhesion promotion, then a be taken
into account when determining the order     catalyst, for metal plating is
added and further is in which the materials are moulded.
activated for electroless metal plating and then Further processes for the
production of mould-   25   non-adhered catalyst Is washed away from  the
ed products having partial metal plating have been   support structure and
finally the moulded article is disclosed in EP-A-0192233, which corresponds
to      subjected to, copper plating by using a solution for the Japanese
Patent Application having the laying-   electroless copper plating. open
No. 61-239694. This document specifies sev-        The processes mentioned
above involve the eral production processes, of which two processes   30
following, problems. will be explained below.
The first problem in the production process of The first process includes
the steps of mould-  the former case is that the palladium catalyst is ing
articles, adhesion promotion and adherent met-  mixed Int the first
electrically insulating material. al plating.                    Palladium
is an expensive precious metal. It needs In the moulding process an
alternate two  shot  35  to by mixed in a large quantity in order to have a
injection moulding is used, In the first shot, afirst  catalytic function
for electroless metal plating, and portion of the moulded article which is
provided     accordingly, an economical production will be dif- with the
parts to be. metal plated, e.g. the circuit  ficult. The second problem is
that the former case pattern, is moulded using a first electrically ins
lat-  makes the .production process complicated and ing material, while in
the. second shot a  supporting   40   deterioratesthe working efficiency,
since the pro- structure is formed around the first portion by using  cess
for making the matted surfaces of the support a second electrically
insulating material. Polyether-  structure  flat and smooth is needed to be
included sulphone mixed with a catalyst can be used as the     in the
process in addition to the need to make matt first electrically insulating
material, an appropriate  all the smooth surfaces of the articles in order
to catalyst and filler material being palladium catalyst  45   expose
catalyst. scattered on powdered aluminium  silicate. The           The
problem in the  production process of the catalyst mixed in the
electrically insulating material  latter case is that it requires
additional work to is catalytic for the. electroless metal plating to be
wash away with spray the catalyst adhered to the conducted for the adhesive
metal plating of the      portions other than those which it is desired to
moulded article. A desirable second electrically in-  5o   metal plate,
e.gthe circuit pattern. That is to say, sulating material to be selected
for the supporting  all the surfaces of the support structure, after ac-
structure is polyethersulphone (without catalyst)   tivation of the moulded
articles but before elec- In the adhesion promotion process, the sur-
troless copper plating must be washed. It is time- faces of the moulded
article are made microporous    consuming to ensure the removal of the
catalyst. and hydrophilic and the catalyst on the surface is  55
Especially, the work to wash away the catalyst exposed. Accordingly all the
flat, smooth arid glit   adhering ..to the surface of the border portion of
the tering surfaces of the moulded article are  matted   first  material
and the support structure takes much After an initial metal plating
process, the moulded  time, and costs much labour and is practically dif- 



2    3                 EP 0 323 685 B1                   4 ficult. In the
case when the removal of the catalyst  volve moulding the primary moulded
article 1, con- is incomplete in the moulded articles, for instance,
ducting the pre-treatment of the primary moulded in the circuit boards, the
portions other than circuit  article by adding a catalyst such as
palladium, portions will be sure to get metal plated, and the  gold,
silver, platinum, etc. after roughening of the insulation of these portions
is not secured. There-   5   surfaces of the primary moulded article,
forming fore, they will not function correctly as circuit  the secondary
moulded article 2 on the base of the boards.
primary moulded article where the portions la of A further process for the
production of partially  the primary moulded article to be plated with
metal metal plated moulded articles is known from EP-A-  are exposed, and
plating the moulded article with 0256428, which was published after the
priority  10   metal.. date of this application. The process disclosed in
In addition to plastics, also ceramics etc. can this document is said to be
an improvement on the  be used as raw material for forming the primary
processes disclosed In EP-A-0192233 and uses an    and the secondary
moulded articles. Suitable plas- amorphous resin compound as the first,
material    tics materials Include not only single plastics ma- and a
crystalline resin compound as the  second   15  terials, but also those
mixed with filler such as material. Catalyst may either be mixed in with
the  glass fibre, potassium titanate fibre, and so on. first material prior
to moulding or applied to the     The pre-treatment mentioned above can be
exposed parts of first material after the second   carried out by using a
publicly known process. material have been moulded about it by a process
In the case when the surfaces of the primary of adhesion promotion and
activation prior to metal  20   moulded article are soiled with mould
removing plating. The bond between the first and second     agent or a
fatty substance after forming of the moulded articles is said to be
Improved by:        primary moulded article, it is advisable to conduct
preheating to a specified temperature the first  ma   the removal of that
agent or fatty substance. The terial  after moulding but before the
moulding of the  proedure for this will depend on the kind of plas- second
material around it; restricting the time taken   25  tics material  for
instance in the case of a primary to mould the second article; texturing
the first arti-  moulded article composed of polyamide resin, fat cle;
using the same generic resin for both. the first  can be removed by means
of such organic sol- and second materials; or drying the first and sec-
vents as, methylethyl ketone or acetone, or a sur- ond materials before
moulding.                     face active agent, etc. According to the
present invention there is  30     A variety of etching solutions may be
used in provided a process  for the production  of a ..par tially   the
pre-treatment process In order to Improve the metal plated  moulded article
characterised in that  adhesion power of the plated metal. In the case of
the process comprises  the following steps:        an article made of
polyphenylene sulphide resin, moulding a primary. moulded article;.
etchingsolutions such as chromic acid/sulphuric pretreating the surface of
the primary  moulded   35  acid,   acidic ammonium  fluoride/nitric acid
and article by chemical roughening to increase   its ad-  hydrofluoric
acid/nitric acid are suitable. hesive power;
In the case when the primary moulded article applying an electroless metal
plating catalyst  is madeof a plastics material, the way of adding to the
surface of the primary moulded article;  the catalyst may be a "catalyst -
accelerator" moulding a secondary moulded article around   40   method or
"sensitizing - activating" method de- the pretreated primary moulded
article to form a  pending upon practicality. The former is a method
moulded article in which the parts of the primary  for applying palladium
to the surface of the primary moulded article to be metal plated are
exposed;    moulded article by activation with an acid such as and metal
plating the moulded article,          hydrochloric acid, sulphuric acid,
etc. after macer- There is.also provided a partially metal plated   45
ation in a mixed  catalytic solution of the tin and moulded article
comprising a secondary  moulded    palladium family. The latter is the
method, where, article arranged around a primary moulded article,  at
first, a relatively strong reducing agent such as the arrangement being
such that parts of  the pri-  tin  chloride,  hypophosphorous acid,
hydrazinium mary moulded article are exposed in the moulded    chloride,
etc.  is adsorbed on the surfaces of the article, those parts being metal
plated, the partially  so  primary moulded article, then the article is
mac- metal plated, moulded article being characterized  erated  in a
catalytic solution that contains ions of in that the surface of the primary
moulded  article  precious metal such as gold and palladium and has been
pretreated by chemical roughening to      finally the precious metal is
applied to the surfaces increase its adhesion power and has been provided
of the primary moulded article. 



with an electroless metal plating catalyst on its  55  It isusual for
either chemical copper plating or surface only before the secondary moulded
article   chemical  nickel  plating to be used in the metal is arranged
around it.                             plating process, of the moulded
article 2. However, The process of the present inventon may in-     if the
moulded article is a wiring board, the desir- 3    5                 EP 0
323 685 B1                    6 able process will be copper plating
thickness of 20[er]. By doing so, the moulded The present invention is
advantageous as:       plastic article was obtained as a circuit board 3,
it provides an efficient and economical mass    where only the pattern 1 a
of the outer surface of production  process for partially metal plated,
the circuit board was plated with metal as shown In moulded articles having
functions as circuit boards    5   Fig. 4 and Fig. 5. connectors, etc., and
not limited to articles in the   In both the primary and secondary moulding
field of decorative articles;                      processes, a
thermoplastic resin mixture composed as it allows a minimal quantity of
precious    of 60 weight% of polyphenylene sulphide resin, 35 metal
possible to be used by applying the catalyst  weight % of glass fibre and 5
weight % of potas- only to the surface of the primary moulded article;   10
sium titrate fibre (Timos D made by Otsuka Chemi- as it allows the step of
washing away the       cal) was used as the raw material. catalyst to be
eliminated; as it makes it possible to secure the complete  Example 2
insulation of the portions other than the circuit portions, in the case
when the moulded article is,  is  A circuit board 3 was produced in the
same for instance, a circuit board.                     way as Example 1.
However, as raw material for The special features of this Invention will be
the circuit board, a thermoplastic resin mixture more deeply understood
with the explanation made   composed of 70% of polyethersulphone resin and
s follows on the base of the drawings, in which:  30% of glass fibre was
used. Fig. 1 is a perspective view of a primary mould-  20 ed article to be
used for a circuit board;       Example 3 Fig. 2 is a perspective view of a
secondary moulded article of the circuit board;               A circuit
board was produced using a primary Fig. 3 is an enlarged sectional view
according to  moulding, process as that of Example 1. In the the line
III-III of Fig. 2;                  25  secondary moulding process after
the secondary Fig. 4 is a perspective view of the circuit board  moulded
article 2 had been moulded around the as a product;
primary moulded article, it was treated with catalyst Fig. 5 is an enlarged
sectional view according to  again, which adhered to the exposed parts 1a
of the line V-V of Fig. 4.                          the pretreated primary
moulded article, and then 3o  plated with metal. By doing so, the adhering
Example 1                                          strength of the metal
plating was improved. Measurement of the adhesion state of the met- Primary
moulding process                           al plated circuit  pattern of
each Example was car ried out and showed that the adhering strength was
Primary moulded article 1 as shown in fig. 1   35  strongest in the case of
Example 3, followed by the was moulded as a board by using a mould. A
case of Example 1. protruding pattern 1a was formed on the board. Etching
was conducted by macerating the         Claims board 1 for 5 minutes in an
etching solution com- posed of acidic ammonium fluoride/nitric acid, at  a
40   1. A process for the production of a partially temperature of [err],
after subjecting the board 1     metal plated moulded article characterised
In to a fat removing treatment.                          that the process
comprises the following steps: After washing the board with water,
sensitiza-         moulding a primary moulded article; tion with tin
chloride and activation with palladium      pretreating the surface of the
primary chloride were carried out and, after that, the drying   45  moulded
article by chemical roughening to in- of the board was conducted.
crease its adhesive power; applying an electroless metal plating cata-
Secondary moulding process                             lyst to the surface
of the primary moulded article; After drying, the board 1 was inserted into
the   50   moulding a secondary moulded article ar- 



cavity of a mould, then the cavity was filled with     ound the pretreated
primary moulded article to liquid plastic resin and a secondary moulded
article   form a moulded article in which the parts of 2 was formed as a
board around the primary             the primary moulded article to be
metal plated moulded article as shown in Fig. 2. As shown in        are
exposed; Fig. 3, the pattern 1 a of the board 1 protrudes   55     and
metal plating the moulded article. outwards in the board 2. After the board
2 was subjected to a fat removing treatment, electroless  2. A process
according to claim 1, which further metal plating was conducted to obtain
a metal         includes the step of applying further catalyst 4    .5
EP 0 323 685 B1        .   6 able process will be copper plating       .
thickness of [err] By doing so, the moulded The present invention is
advantageous as:        plastic article was obtained as a circuit board 3,
it provides an efficient and economical. mass    where only the pattern 1 a
of the outer surface of production process for partially metal plated,
the circuit board was plated with metal as shown In moulded articles having
functions as circuit boards    5   Fig. 4 and Fig. 5. connectors, etc., and
not limited to articles  in the   In both the primary and secondary
moulding field of decorative articles;                        processes, a
thermoplastic resin mixture composed as it allows a minimal quantity of
precious      of 60 weight% of polyphenylene sulphide resin, 35 metal
possible to be used by applying  the catalyst  weight % of glass fibre and
5 weight % of potas- only to the surface of the primary moulded article;
10   sium titrate fibre (Timos D made by Otsuka Chemi- as it allows the
step of washing  away the       cal was used as the raw material. catalyst
to be eliminated; as it makes it possible to secure the complete   Example
2 insulation of the portions other than the circuit portions, in the case
when the moulded article is,  is  A circuit board 3 was produced in the
same for instance, a circuit board.                       way as  Example 1
However, as raw material for The special features of this invention will be
the circuit board, a thermoplastic resin mixture more deeply understood
with the explanation made     composed of 70% of polyethersulphone resin
and s follows on the base of the drawings, in which:   30% of glass fibre
was used. Fig. 1 is a perspective view of a primary mould-   20 ed article
to be used for a circuit board         Example 3 Fig. 2 is a perspective
view of a secondary moulded article of the circuit board;                 A
circuit board  was produced using a primary Fig. 3 is an enlarged sectional
view according to  moulding process as that of Example 1. In the the line
III-III of Fig. 2;  25  secondary moulding process after the secondary Fig.
4 is a perspective view of the circuit board  moulded article 2 had been
moulded around the as a product,
primary moulded article, it was treated with catalyst Fig. 5 is an enlarged
sectional view according to  again  which,adhered to the exposed parts 1 a
of the line V-V of Fig. 4.                           the pretreated primary
moulded article, and then 30   plated with  metal... By doing so, the
adhering Example 1                                            strength of
the metal plating was improved. Measurement of the adhesion state of the
met- Primary moulding process     .                        al plated
circuit pattern of each Example was car- ried out and showed that the
adhering strength was Primary moulded article 1 as shown i .fig. 1   35
strongestin the case of Example 3, followed by the was moulded as a board
by using a  mould  -A         case of Example 1. protruding pattern 1 a was
formed on the board. Etching was conducted by macerating the
Claims Board 1 for 5 minutes in an etching solution com- posed of acidic.
ammonium fluoride/nitric acid, at a   40  1.  A process  for the production
of a partially temperature of [ERR] after subjecting the board 1
metal  plated moulded article characterised in to a fat removing treatment.
.              that the process comprises the following steps: After
washing the board with water, sensitiza-           moulding a primary
moulded article; tion with tin chloride and activation with palladium
pretreating the surface of the primary chloride were carried out and, after
that, the drying   45  moulded article by chemical roughening to in- of the
board was conducted.               crease its adhesive power; 



applying an electroless metal plating cata- Secondary moulding process
lyst to  the surface of the primary moulded article; After drying, the
board 1 was inserted into the   so     moulding a secondary moulded article
ar- cavity of a mould, then the cavity was filled with      ound the
pretreated primary moulded article to liquid plastic resin and a secondary
moulded article    form a moulded article  in which the parts of 2 was
formed as a board around the primary              the primary moulded
article to be metal plated moulded article as shown in Fig. 2  As shown in
are exposed; Fig. 3, the pattern 1 a of the board 1 protrudes    55 and
metal  plating the moulded article. outwards in the board 2. After the
board 2 was subjected to a fat removing treatment, electroless   2. A,
process according to claim 1, which further metal plating was conducted to
obtain  a metal           includes the step of applying further catalyst 4
. .    7               EP 0 323 685 B1                    8 after the
moulding of the secondary moulded        chage avec une solution de
decapant conte- article.                                           nant 'du
fluorure d'ammonium acide/acide nitri- que. 3. A process according to claim
1 or 2, wherein the pretreatment comprises etching with an   5   4. Un
procedd suivant la revendication 1, 2 ou 3, etchant solution. containing
acidic ammonium       dans lequel l'article mould primaire est realist
fluoride/nitric acid.                              en rdsine sulfure de
polyphdnylbne et le prd- traitement comprend le derochage avec une 4. 'A
process according to claim  1, 2 or 3,           solution de decapant
contenant de l'acide wherein the primary moulded article is made of  to
chromique/acide sulfurique, fluorure d'ammo- polyphenylene sulphide resin
and the-pretreat-     nium   acide/acide   nitrique   ou   acide ment
comprises etching with an etchant solu-       fluorhydrique/acide nitrique.
tion containing chromic acid/sulphuric   acid, acidic  ammonium
fluoride/nitric   acid  or    5. Un article mould partiellement mdtallisd
com- hydrofluoric acid/nitric acid.  -          15      prenant un article
mould secondaire disposd autour d'un article mould primaire, la disposi- 5.
A partially metal plated, moulded article com-      tion dtant telle quo
des parties de l'article prising a secondary moulded article arranged
mould primaire sont expostes dans l'article around a primary moulded
article, the arrange-     mould, ces parties dtant mdtallisdes, I'article
ment being such that parts of the primary  20      mould partiellement
mdtallise dtant caractdrisd moulded article are exposed in the: moulded
en ce que la surface de l'article mould primaire article, those parts being
metal plated, the par-  a dte prdtraiteo par ddgrossissage chimique tially
metal plated, moulded article. being         ppo.u augmenter son pouvoir
d'adhdrence et characterised in that the surface of the primary   n'p dtd
pourvue d'un catalyseur de mdtallisa- moulded article has been pretreated
by chemi-  28  tion non-electrique sur sa surface qu'avant que cal
roughening to increase its adhesion.power,     Particle. mould secondaire
ne soit dispose au- and has been provided with an. .lectroless         tour
de celui-ci. metal plating catalyst on its surface only .be- fore the
secondary moulded article is arranged  PatentansprUche around it.
30 ..1. Vorfahren zur Herstellung eines toelwoiso mit Revend~cations
einem. Metalliberzug versehenen Formteils, dadurch gekennzeichnet, daB das
Verfahren 1. Un procedd  pour. la production. d'yun article      folgende
Schritte umfait:. mould partiellement mdtalilsd, cariactrisd en   38
Formen eines primaren Formteils, ce quo le procedd  comprend. Ies etapes
sui-       Vorbehandeln der Oberflache des ursprungli- vantes:
chon Formteils durch chemisches Aufrauhen, moulage d'un article mould
primaire, .          um sein llaftvermogen zu erhohen; prdtraitement de la
surface de l'article        Aufbringen eines stromlosen Metalllberzugs-
mould primaire par degrossissage chinmique   40    katalysators auf die
Oberflache des primaren pour augmenter son pouvoir d'adhdrernco,
Fqrmteils, 



application d'un catalyseur de m6tallisation    Formen eines sekundaren
Formteils um den non-dlectrique sur la surface de l'article.mould
vorbehandelten primaren Formteil herum, um primaire,
ein Formteil zu bilden, bei dem die Toile des moulage d'un article mould
secondaire au-  45   primaren. Formteils, das mit einem MstallUber- tour de
l'article mould primaire prdtraitd pour    zug zu versehen ist,
offenliegen, former un article mould dans lequel les parties    urid
Oberziehen des Formteils mit Mstall. de I'article mould primaire &
mdtalliser sont exposees,                                       2.
Verfahren nach Anspruch 1, dadurch gekenn- et mdtallisation de l'article
mould.   50       zeichnet, daB es weiterhin don Schritt umfalt, d..ach dem
Formen des sokundaren Form- 2. Un. procedd  suivant la revendication 1, qui
teils ein weiterer Katalysator aufgebracht wird. comprend, en outre,
I'etape consistant h appli- quer h nouveau du catalyseur apres le moula-
a  Verfahren . nach Anspruch 1 oder 2, dadurch go de l'article mould
secondaire.          55      gekennzeichnet, daB die Vorbehandlung ein
Atzen mit einer Atzmittellosung, die saures 3. Un proc~dd  suivant la
revondication 1 ou 2,        Armoniumfluorid/Salpetersiure enthalt, um-
dans loquel le prdtraitement compr'ord Ipd %eidero-  feat.. 1111111 111111
111 11111 111111 * C   L   N   S *    9                  EP 0 323 685 B1
10 4. Verfahren nach Anspruch 1, 2 oder .3, dadurch gekennzeichnet, daB das
primfre Formteil aus Polyphenylensulphidharz hergestellt ist und die w'-'
Vorbehandlung ein Atzen mit einer Atzmittell6- sung umfalt, die
Chromslure/Schwefelsliure,   5 saures Ammoniumfluorid/Salpetersaure  oder
Fluorwasserstoff sure/Salpetersaure enthIlt.; 5. Ein tellweise mit einem
Metall~berzug versehe- nes Formtell, das ein um ein primrres Formteii  70
herum angeordnetes, sekundares Formtell um- falt, wobel. die Anordnung
derart ist, daiB Teile des primaren Fornmteils in dem Forrnfeit offen-
liegen, wobel diese Teile mit einem ;Metall- iberzug versehen sind, und das
tellweise mit  15 einem MetallUberzug versehene Formteil da- durch
gekennzeichnet ist, daB die Oberfilche des primdren Formteils durch
chemisches Auf- rauhen vorbehandeft wurde, um sein. Waftver- m6gen zu
erhohen, und erst mit einem strom-. .20o..., losen
Metalliberzugskatalysator auf seiner Oberflche versehen wird, bevor das
sekunda- re Formteil um es herum angeordnet-wird. 25 30 35 40 45 50 6    


