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We, POLYPLASTICS Co. LTD., a  automated processing then becoming very  50
Japanese Company, of 30, 2-chome, Azu-  difficult. chimachi, Higashi-ku,
Osaka-shi, Japan, do    The present invention is based upon using hereby
declare the invention, for which we  a mould assembly of a conventional
injection 5 pray that a patent may be granted to us,  moulding apparatus
which also acts as a and the method by which it is to be per-  shaping
device for the metal component, 55 formed, to be particularly described in
and  simultaneously effecting injection and shap- by the following
statement:-            ing of the synthetic resin which is added to This
invention relates to a method of  form the composite article. As a result
sim- 10 forming a composite article of shaped metal plicity and accuracy of
the production of and a moulded synthetic plastics material.  the
components are significantly improved 60 Such composite articles are used
in a wide  and  a reduction in the rejection rate is range of industries,
including the manufac-  achieved. ture of motor vehicles, electrical goods,
pre-    The invention provides a method of form- 15 cision and agricultural
machines, toys, furni-  ing a composite article of shaped metal and ture
and office goods. Hitherto they have  moulded synthetic plastics material,
com- 65 been prepared from separate parts separ-  prising disposing a metal
blank in a closable ately shaped, or by moulding plastics ma-  injection
mould adapted to receive a metal terial onto metal parts, which for example
blank, the said mould being provided with 20 may subsequently be shaped.
means whereby the metal blank may be One example of a moulding operation is
shaped and/or cut, introducing mouldable 70 so-called 'outsert' moulding.
According to  synthetic plastics material into the mould this process
composite articles are obtained  and simultaneously with the shaping and/or
by fitting the inside of a mould with a pre-  cutting of the metal blank by
the said shap- 25 formed metal component and injecting a  ing and/or
cutting means the mouldable synthetic plastics material into the mould
plastics material in the mould is moulded 75 whereby the resin becomes
integrated with  onto the metal blank to form a shaped and the metal by
flowing into apertures provided  moulded composite article. on the metal
component. Such a technique    In particular the mould parts, together 30
is used widely for manufacturing com-  with any cores or pins utilized in
the shap- ponents for tape-recorders and watches (see  ing process, are
moved during clamping and  80 "Plastics", vol. 26, No. 12, pages 52-53)
opening of the mould or during the time The insert or outsert shaping
process is  when injection and solidifying of the syn- a very economical
one but it is still not en-  thetic plastics material is being carried out.
35 tirely satisfactory. For example separately    The metal which is used
for one com- carrying out the shaping of the metal com-  ponent of the
composite article produced  85 ponent and moulding the plastics component
according to the invention may be a sheet 



thereto requires a plurality of machines and metal blank, e.g. cold roll
steel plate or operations  Special precautions have also  aluminium plate,
and the synthetic resin plas- 40 to be observed which result in a high pro-
tics material used for the other component portion of rejects.
may  be a thermoplastic resin e.g. polyacetal, 90 When a metal base plate
is used as a com-  or a thermosetting resin. ponent in the outsert method,
while it is    There is no particular criterion for the relatively easy to
place and pile a number of  shaping process, which may be a deforma- 45
flat base plates one on another and then to  tion step e.g. bending or
drawing, or a cut- automatically feed them successively to a  ting
operation e.g. perforation.  95 shaping machine,  with metal plates having
The metal blanks may be formed from a curves or bends therein a special
conveyor  continuous feed stock fed to the moulding or like means is
required to handle them,  during the method of the invention. Thus    2
1,599,708                                    2 a continuous metal feed
stock may be used  tained  by a shaping process which is a shal- in the
form for example of block, rod or  low-drawing. Figure 2A  shows a cross-
plate.                                 sectional view along the line I-I of
Figure The use of preformed blanks is acceptable  2C, of an open mould in
vertical section. In 5 however if the overall process is not thereby
Figure 2A the mould parts 1 and 2 are pro- 70 rendered too complicated.
vied with mould cavities 3, 31,-4, 41 re- In conventional shaping of parts
having  spectively, the said cavities 3, 3[err] being joined  - a cut-out
deformation of the e.g. metal part by a surface 5-of level below the
general occurs in the lateral direction due to the  level of the die part
1, and the said cavities 10 shaping pressure of resin, but deformation is
being joined by a surface 8 standing proud 75 avoided in the steps of the
present inven- of the die part 2. The interposed metal tion. Furthermore
using metal or other com- blank 6 has two perforations 7, 71 corres-
ponents having a preformed complicated  ponding to the aforesaid cavities
in the shape there has been a limitation to the for-  mould parts wherein
spigots 10, 101 are out- 15 mation of cavities therein for the synthetic
sert moulded thereon, joined by a shallow- 80 resin to be made composite
therewith, but drawn runner 11 (figure 2Q. with the present invention, such
limitations   In another embodiment illustrated in can be reduced since the
metal component Figures 2B and 2D, a core 8 is provided in is shaped during
the filling of the mould  one mould part 2 which corresponds to the 20 with
the mouldable plastics material.   position of a cavity in mould part 1. On
85 The use of conventional injection mould- closure and after moulding a
composite pro- ing apparatus for the method of the inven-  duct is obtained
as shown in side section in tion is dependent on limitations imposed by
Figure 2D, wherein an indentation 12 is pro- the movement of the mould
parts, and the  vided underneath the moulded part 11. The 25 degree of
shaping which may be achieved  said moulded part 11 may be a runner. If 90
may be limited using conventional machines. desired the core 8 may be
movable (e.g. by The type of moulding apparatus should  the action of a
screw thread as shown) and therefore be selected bearing in mind the  moved
to provide the indentation 12 after degree of shaping and accuracy desired.
the mould has been clamped. The deforma- 30   In the shaping of metal
blanks in the  tion of the metal blank due to the shrinkage  95 method of
the invention, since a consider-  of the runner is reduced by such drawing.
able force is exerted on the metal part, it is   Figure 3 shows an example
of providing 



desirable to clamp the metal part before  a sharp nail-like member 3 in one
of the effecting the shaping operation.       mould parts 2 which is
movable longitudin- 35   Various embodiments of the invention are  ally so
that a perforation is made in the 100 hereinafter particularly described
and illus- metal blank 4 during closure of the mould trated in Figures 1 to
7 of the accompany-  parts 1 and 2 (Figure 3A) to produce after ing
drawings.                          moulding a composite part shown in  per-
Figure 1 illustrates the formation by out-  spective in Figure 3B and in
section in Figure 40 sert moulding wherein a metal blank is bent 3C.
105 during clamping the mould. Figure 1(A) is   Figure 4 illustrates the
cutting out of a a cross-sectional representation of the mould metal blank
from a continuous moving in the open position showing a metal blank  metal
strip 5 by the cutting action of mov- in position and Figure 1(B) shows a
per- ing side walls 3, 31 of mould part 1 during 45 spective view  of the
formed composite  closure of the mould parts 1 and 2 (Figure 110 article..
4A). During passage of the strip past the In the arrangement of the mould
of Figure  mould a blank is separated therefrom leav- 1A, 1 and 2 are   the
mould parts having an aperture in the strip as shown in Figure 4D. During
moulding the blank is 50  blank 5 having an aperture 6 is disposed
perforated by mould core portion 4 to pro- 115 'between the mould parts.
The mould part 1  duce a composite product shown in perspec- has side
members 7 and 7[err] for exerting a  tive in Figure 4B and in vertical
section in bending action on the metal blank during  Figure 4C. mould
closure. 55   When the mouldable synthetic resin intro-   If desired the
said core portion may be duced into the mould is moulded onto the  movable
as referred to in the description of 120 metal plate, the metal blank is
bent by the Figure 2. closing action of the mould, and a spigot 9    Figure
5 shows an example of providing is moulded to the unbent surface 8 to pro-
a cut-out in the method of the present in- 60 vide a moulded article as
shown in Figure  vention. In the arrangement of mould parts 1B.
1, 2 of Figure SA the corresponding mould 125 Figures 2A and 2C illustrate
the produc-  configurations 2, 3 provide a cutting action tion of a moulded
article by the method of to the blank during mould closure providing the
invention which  is provided by outsert an aperture 6 in the final product
5 (Figure 65 moulded spigots joined by a runner ob- 5B). At the same time a
spigot 7 is outsert    3                                      1,599,708
3 moulded through a preformed aperture in  with the shaping and/or cutting
of the metal the blank.                              blank by the said
shaping and/or cutting Figure 6 shows an example of insert shap-  means the
mouldably plastics material in the 25 ing. In the arrangement of mould
parts 1  mould is moulded onto the metal blank to 5  and 2 of Figure 6A,
cavities 4 and 5 are  form  a shaped and moulded composite provided. During
closure of themouldparts, article the lip portion  of mould part 1 exerts a
2. A  method according to Claim  1, bending action on the edge 3 of the
metal  wherein the said mould includes means for 30 blank, and at the same
time an edge por-  imparting shape to the metal blank by bend- 10 tion is
insert moulded to produce a com-  ing, drawing, and/or perforating the
metal 



posite article as shown in Figure 6B.   blank. 3. A method according to
Claim I or WHAT WE CLAIM IS: -                   Claim 2, substantially as
hereinbefore des- 35 1. A method of forming a composite  cribed with
particular reference to the 15  article of shaped metal and moulded syn-
accompanying drawings. thetic plastics material, comprising disposing    4.
A composite article obtained by a a metal blank in a closable injection
mould  method according to any of Claims 1 to 3. adapted to receive a metal
blank, the said  HYDE, HEIDE & O'DONNELL, mould being provided with means
whereby            2 Serjeants' Inn, 20  the metal blank may be shaped
and/or cut,        London EC4Y 1LL. introducing mouldable synthetic
plastics ma-   Chartered Patent Agents, terial into the mould and
simultaneously        Agents for Applicants. Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1981. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained. a    3                                  1,599,708
N                      3 moulded through a preformed aperture in  with the
shaping and/or cutting of the metal the blank.
blank by the said shaping and/or cutting Figure 6 shows an example of
insert shap-  means the mouldably plastics material in the 25 ing. In the
arrangement of mould parts 1  mould is moulded onto the metal blank to 5
and 2 of Figure 6A, cavities 4 and 5 are  form  a shaped and moulded
composite provided. During closure of the mould parts, article. the lip
portion 6 of mould part 1 exerts a    2. A  method according to Claim  1,
bending action on the edge 3 of the metal  wherein the said mould includes
means for 30 blank, and at the same time an edge por-  imparting shape to
the metal blank by bend- 10 tion is insert moulded to produce a com-  ing,
drawing, and/or perforating the metal posite article as shown in Figure 6B.
blank. 3. A method according to Claim 1 or WHAT WE CLAIM IS: -
Claim 2, substantially as hereinbefore des- 35 1. A method of forming a
composite  cribed with particular reference to the 15  article of shaped
metal and moulded syn-  accompanying drawings. thetic plastics material,
comprising disposing    4. A composite article obtained by a a metal blank
in a closable injection mould  method according to any of Claims 1 to 3.
adapted to receive a metal blank, the said  HYDE, HEIDE & O'DONNELL, mould
being provided with means whereby            2 Serjeants' Inn, 20  the
metal blank may be shaped and/or cut,         London EC4Y ILL. introducing
mouldable synthetic plastics ma-   Chartered Patent Agents, terial into the
mould and simultaneously         Agents for Applicants. Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1981.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
frm which copies may be obtained.    


