
1,156,217                                    5    65                and
allowed to cool therein for 3 seconds.  cavity and maintaining the
composition with-                      The pressure holding the mould
closed was  in the cavity for sufficient time to allow or  65
then reduced and the mould allowed to open  cause the foamable composition
to foam and                      until its cavity was 1/4 inch wide; the
sample  the thermoplastic materials to set.                  5  was then
allowed to cool before the mould    2. A process according to claim 1 in
which    70                was completely opened and the sample re-  the
walls of the mould cavity are cooled.                      moved.
3. A process according to claim 1 or claim  70                        A
moulding having  a surface skin  of  2 in which the mould cavity may be en-
asbestos filled  propylene copolymer 1/32  larged to allow the foamable
composition to                  10  inch thick and a foamed core of density
0.4  expand.    75                grams/cc was obtained. The moulding ob-
4. A process according to claim 3 in which                      tained had
fewer surface imperfections than  a predetermined amount of expansion of
the  75                      a moulding produced by repeating the mould-
mould cavity is allowed to take place after                      ing cycle
with a charge composed entirely of  the foamable composition has been
injected                  15  asbestos filled propylene copolymer contain-
into the mould.    80               ing 0.35%  by weight of
azodicarbonamide.     5. A process according to claim 4 in which
the mould cavity is permitted to enlarge by  80
EXAMPLE 3                 instantaneously relieving the pressure holding
A mould 12[err] inches in diameter and 2[err]  opposed surfaces of the
mould together.           inches deep was fitted to the injection mould-
6. A process according to claim 4 in which  85           20  ing machine
used in the previous examples  the pressure holding opposed surfaces of the
and a charge of propylene copolymer con-  mould together is gradually
reduced, thus  85 



taining red pigment and sufficient to fill 1/4  allowing a controlled
expansion of the mould.                      of the barrel of the injection
moulding    7. A process according to claim 5 or claim  machine was
introduced to the machine and  6 in which the enlargement of the mould is
90           25  allowed to reach the front of the barrel. The  effected by
the pressures generated within  remainder of the barrel was then filled
with  the mould by the gas generated by the blow-  90
a propylene copolymer containing .35% by  ing agent.
weight of azodicarbonamide  (as  blowing    8. A process according to any
of the pre-  agent). The temperature along the barrel of  ceding claims in
which at least part of one  30  the machine was gradually increased from
or more wails of the mould cavity is lined  160[err]C  to  195[err]C
before the nozzle; the  with a removable insert prior to the injection  95
nozzle itself being at 190[err]C.              of the thermoplastic
materials into the mould.  The complete charge was then injected   9. A
process according to any of the pre-                      into the mould
which had a cavity 1/8 inch  ceding  claims in  which  the  unfoamable  35
wide and allowed to cool therein for 1 second.  thermoplastic resin  and
the thermoplastic  The pressure holding the mould closed was  resin
composition containing a blowing agent 100                      then
reduced and the mould allowed to open  are introduced into an injection
nozzle from so that the cavity became 1/4 inch wide.  two separate
injection barrels, operation of The sample was allowed to cool before the
the machine being synchronised so that the 40  mould was opened completely
and the sample  required quantity of unfoamable material is removed.
first introduced into the mould.         105 A moulding having a surface
skin 1/32       10. A process according to any of claims inch thick and a
foamed core 3/16 inch  1 to 8 in which a reciprocating screw type in- thick
and of density of 0.4 grams/cc was ob-  jection moulding machine is used
which is 45  tained. The moulding was formed with a rib  provided with an
inlet port either at some 1 inch deep and 1/16 inch thick and, as  position
along the extruder screw or at some 110 well as having a blemish free
surface, the   position in the barrel wall and wherein when 



moulding was free from  sink marks in its  a plug of the required amount of
unfoamable                      surface opposite the point where this rib
was  material has build up adjacent the injection                  50
formed.                                 orifice of the machine a blowing
agent is in- con- 115
jected  into  the  thermoplastic  material 115 ibres                  WHAT
WE CLAIM  IS:-                   through said inlet port until the required
1. A process for the production of articles  quantity of thermoplastic
material containing having a cellular core and an unfoamed sur-  the
blowing agent has built up behind the face skin comprising injecting a
predeter-  original plug of material the supply of blow- 55  mined amount
of an unfoamable thermo-  ing agent is then  discontinued  and  the 120
plastic resin into mould cavity and sub-  thermoplastic  materials
injected  into  the sequently, and before the central portion of  mould.
said unfoamable thermoplastic resin has set,    11. A process according to
any of the pre- injecting a thermoplastic resin composition  ceding claims
in which a second amount of 60  containing a blowing agent at a temperature
unfoamable  thermoplastic  material is in- 125                      at or
above the activation temperature of the  jected into the mould after the
thermoplastic blowing agent into the charge of the unfoam-  material
containing the blowing agent. able thermoplastic resin that is in the mould
12. A process according to any of the pre-
and allowed to cool therein for 3 seconds   cavity and maintaining the
composition with-                The   pressure   holding the  mould
closed   was  in   the   cavity   for  sufficient time to allow or
then reduced and the mould allowed to open cause the foamable composition
to foam and  



5 was then allowed to cool before the mould  tile the thermoplastic
materials to set.                              2. A process according to
claim 1 in which      was completely opened and the sample re-          the
walls of the mould cavity are cooled. moved.                             A
moulding  having a surface skin of   2 in which the mould cavity may be en-
10  inch thick and a foamed core of density 0.4   expand.
grams/cc was obtained. The moulding ob-   4 A process according to claim 3,
in which                    tained had fewer surface imperfections than a
predetermined amount of expansion of the  75      moulding produced by
repeating the mould- mould cavity is allowed to take place after      ing
cycle with a charge composed entirely of the foamable composition has been
injected   ak                           laeafe
asbestos filled propylene copolymer contain-                    ing 0.35%
by weight of azodicarbonamide.           5. A    process  according   to
claim e in which     ion
the mould cavity is permitted to enlarge by
EXAMPLE 3               instantaneously relieving the pressure holding
A mould 12[err] inches in diameter and 2[err]  opposed surfaces of the
mould together.          inches deep wa's fitted to the injection mould-
6. A process according to claim 4 in which                        and a
charge of propylene copolymer con-         taining red pigment and
is gradually reduced, thus  85         barrel  of the. injection  moulding
7. A  process according to claim 5 or claim    machine was introduced to
the machine and   6 in which the enlargement of the mould is          25
allowed to reach the front of the barrel. The                      effected
by the pressures generated within    remainder of the barrel was then
filled with           effected by the generated by the blow-         ing
agent.   a propylene copolymer containing .35%  by 



weight  of  azodicarbonamide (as  blowing       8. A process according to
any of the pre-   agent). The temperature along the barrel of  ceding
claims in .which at least part of one   the machine was gradually increased
from  or   or more walls of the mould cavity is lined 160[err]C to
195[err]C before the nozzle; the        nozzle itself being at 190[err]C.
with a removable insert prior to the injection  95                  of the
thermoplastic materials into the mould.        The complete charge was then
injected     9. A process according to any of the pre-
into the mould which had a cavity 1/8 inch  ceding claims in which the
unfoamable.           35  wide and allowed to cool therein for 1 second
thermoplastic resin  and  the  thermoplastic  thick                The
pressure   holding    the  mould    closed    was    resin   composition
containing a blowing agent.  then reduced and the mould  allowed to open
are introduced into an injection nozzle from       so that the cavity
became 1/4 inch wide.  two separate injection barrels operation of  The
sample was allowed to cool before the  the machine being synchronised so
that the  40  mould was opened completely and the sample  removed.
and the sample  required  quantity Of unfoamable material is
first introduced into the mould. mable                inch thick and a
foamed core 3/16 inch                    1 to 8 in which a reciprocating
screw type in-  thick and of density of 0.4 grams/cc was ob-  jection
moulding machine is used which is        45  tained.  The moulding was
formed with a rib    provided with an inlet port either at some        1
inch deep and 1/16 inch thick and, as   position along the extruder screw
or at some position along extruder screw or at some
moulding was free from sink marks in its     position in the barrel wall an
wherein when 



well as having a blemish free surface, the
sink  marks a its  a plug of the required amount of unfoamable
surface opposite the point where this rib was material has build adjacent
the injection                  50  formed. .
orifice of the adjacent the injection                injected into the
machine a blowing agent is in- fibres                WHAT WE CLAIM  IS:
through said inlet port until the required the                 1. A process
for the production  of articles   quantity of thermoplastic material
containing having a cellular core and  an  unfoamed  sur-  the blowing
agent has built up  behind the face  skin comprising injecting a predeter-
55   mined    amount of an  unfoamable thermo-  of material the  supply of
blow-                        minced amount of an                       ing
agent is then discontinued and  the  120         plastic resin into mould
cavity and sub-     thermoplastic materials injected into the sequently,
and  before  the  central portion of mould. said  unfoamable thermoplastic
resin has set,         11. A process according  to any  of the pre-
injecting  a  thermoplastic  resin  composition   ceding claims  in  which
ceding claims in which a second amount of containing a blowing agent at a
temperature                                unfoamble thermoplastic
material is in-   125  at the activation temperature of the        jected
into the  mould  after the  thermoplastic     blowing agent into the charge
ofthe unfoam-  material  containing  the  blowing  agent.
able thermoplastic resin  that is in the  mould.    12. A  process
according  to any  of the  pre-                    1,156,217  



ceding claims in which the blowing agen       17. Car panels whenever
produced by a                     comprises a volatile organic liquid.
process according to any of claims 1 to 15.                       13. A
process according to any of the pre-    18. Articles of furniture whenever
pro-                     ceding claims in which the blowing agent  duced by
a process according to any of                 5  comprises a solid which
decomposes on heat-  claims 1 to 15.                         25
ing to yield a gas which is inert to the    19. A  process for the
production  of  thermoplastic material.                   articles having a
cellular core and an un-                       14. A process according to
any of the pre-  foamed surface skin substantially as herein-
ceding claims in which the surface of the  before described  with
particular reference                 10  mould is textured to impart a
surface finish  to Example 1.                         30         to the
moulded article.                     20. A  process for the  production  of
15. A process according to any of the pre-  articles having a cellular core
and an un- ceding  claims in  which  the  unfoamable  foamed surface skin
substantially as herein-                     thermoplastic resin contains
additives which  before described  with particular reference
15  improve the  resistance of the article  to  to Examples 2 and 3.
35                     moisture, light or heat.   16. Articles having a
cellular core and an                     unfoamed surface skin whenever
produced                     by a process according to any of the pre-
C. GRATWICK,                 20  ceding claims.
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