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PROCESS AND DEVICE FOR COINJECTION 
MOLDING MULTILAYER PRODUCTS 

TECHNICAL FIELD 

0001. The present invention relates to a process and a 
device for co-injection molding multi-layer elements and to 
the products thus obtained. 
0002. In particular, the invention relates to the production 
of elements provided with at least one part having, an 
external skin which covers an internal core material. 
Examples of Such product are trim panels and trim elements 
of motor vehicles. 

BACKGROUND ART 

0003) To obtain products of a type similar to those 
described above co-injection processes are already known 
which provide for the Sequential injection of two or more 
materials from a single injector nozzle. In these processes a 
preset amount of skin material is initially injected into the 
mould, followed by one injection of core material and then 
another injection of skin material. 

0004) The European Patent NO579925, in the name of 
the applicant, describes a device for co-injection molding 
provided with independently heated hot channels and 
nozzles located in the wall of the mould. The nozzles 
described may be either coaxial or Side-by-side and they 
allow two or more materials to be injected Successively into 
the same mould cavity from a plurality of points. PCT 
application NWO95/17291, in the name of the applicant, 
describes a process for co-injection of products with com 
plex shapes. According to this process, the thickness of the 
mould is controlled according to the rheological properties 
of the material to be injected in order to obtain flow paths 
having Substantially the Some resistance and thus achieve 
homogenous distribution of the material inside the mould. 
The materials are injected via nozzles of the type for 
Sequential injection of two materials: in the preferred 
embodiment only one nozzle is used for a mould for a car 
panel. 

0005 These processes allow products with complex 
shapes, Such as car panels with integral compartments, 
handles and grilles for loudspeakers, to be produced with a 
uniform external Skin and an internal Structural core. How 
ever, these processes require high injection preSSures, which 
in turn mean large presses, flash on the molding, materials 
that are particularly fluid, or a greater thickness of moulds, 
with their related costs. 

SUMMARY OF THE INVENTOR 

0006. It is an aim of the invention to solve the aforemen 
tioned problems and to provide a simple and economical 
proceSS for co-injection molding of two or more materials to 
give products having at least in part an external skin and an 
internal core. 

0007 A further aim of the invention is to provide a device 
to carry out the above described process. 

0008 Such aims are achieved by the present invention 
which relates to a process for co-injection molding of 
multi-layer according to claim 7. According to a preferred 
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aspect of the invention, only one material is injected at each 
point of injection and the materials are preferably cascade 
injected. 

0009. The invention further relates to a device for co 
injection moulding multi-layer products, according to claim 
7. 

0010) A further object of the invention are the multi-layer 
products obtained by the process of the invention, according 
to claim 14. 

0011. The invention has several advantages over known 
processes. Lower injection pressures are required, therefore 
Smaller and leSS expensive presses can be used. Also, the 
molding-cycle time is shorter than in prior art. Furthermore, 
junction lines between the flows of materials are avoided 
and the mould can have Substantially constant thickness for 
the greater part of its extent, if this does not conflict with the 
design requirements. The constant thickness results in 
greater facility of design and leSS weight in the finished 
product. 
0012 Another advantage lies in being able to produce the 
fixing elements to assemble the panels onto the doors and the 
counter-panels or complementary panels (retainers and 
Studs) out of core material alone, i.e. with a rigid material. 
Thus, very Soft materials can be chosen for the skin layer, 
improving the feel of the finished product. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The invention will now be described in more detail 
with reference to the attached drawings, which are by way 
of example and not limiting the Scope of the patent and in 
which: 

0014 FIG. 1 is a schematic sectional view of a device 
according to the invention; 
0.015 FIG. 2 is a schematic plan view of the back of a 
vehicle interior panel on which are shown the injection 
points. 

0016 FIGS. 3a-3c are enlarged schematic views of a 
detail of the device of FIG. 1 during the molding steps; 
0017 FIG. 4 is a block diagram of an embodiment 
according to the invention; 
0018 FIGS. 5 and 6 are schematic views of other 
products which can be obtained with the process according 
to the invention. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

0019. The present invention provides for a multi-point 
co-injection process of two or more materials in the same 
mould cavity, in which only one material is injected from at 
least one of the injection points, i.e. the feeding to that point 
is dedicated to a single material and there are no other 
materials delivered to that point. In other words, at least one 
of the points (and one of the nozzles) for the injection of the 
first material is different and physically distinct from all the 
injection points of a Second material (or of any further other 
material). This differs from the known art, which provides to 
have injection points where two (or more) materials are fed, 
possibly Successively, using one nozzle for two materials 
that are injected through the same hole of the nozzle or from 
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two side-by-side holes on the same nozzle (or injector). An 
"injection point Substantially corresponds to the mould area 
where the injection noble is located. 
0020. In the device according to the invention, there is an 
injection nozzle dedicated to only one material in at least one 
of the injection points. As a result, the dedicated nozzle is 
connected to a means of feeding only one material and has 
Single-material feeding lines. 

0021 Preferably, all the nozzles are of the dedicated type; 
which means that all the nozzles for the first material are 
different from all the nozzles of the second material (and, in 
case, all Said points of injection are different from those of 
further materials). 
0022 FIG. 1 shows the upper part of a mould 1, provided 
with a cavity 2 and two injection nozzles 3 and 4, which 
extend into the upper part of mould 1. Nozzles 3 and 4 have 
feeding channels 5 and 6 which can be heated by heating 
means 7. Means 7 are known perse in the art. Nozzles 3 and 
4 have rods 8 to control the feeding of the material into mold 
cavity 2. Rods 8 move axially in a way known perse in the 
art, e.g. by oleodynamic piston, from a partially withdrawn 
position for injecting material to a “nozzle closed’ position 
where the tip of the rod is substantially aligned with the 
nozzle opening level. In FIG. 1 nozzles 3 and 4 are both 
shown with rods lowered in is the nozzle closed position. 
The rods 8 are only partially shown for a batter clarity of the 
drawing. 

0023. Both nozzle 3 and nozzle 4 are dedicated; i.e. they 
can inject only one type of material: in fact channels 5 and 
6 are connected respectively to distributors 9 and 10, which 
receive their respective material from two injection units on 
the same press (not shown). Generally, distributors 9 and 10, 
too, are equipped with means of heating. The Space 21 in the 
upper part of mold 1 is for an extraction plate (not shown) 
that operates in a known way the knockouts for the molded 
piece. 

0024. The nozzles 3 and 4 may be located on the closing 
face of the mold immediately next to the mold cavity. In 
another embodiment, the nozzles are located in the mold 
cavity on the portion of the mold corresponding to the Side 
of the molded piece which will not be visible when the 
product is in use; e.g. in the case of vehicle interior panels 
the nozzle side would be that which faces the bodywork on 
the assembled product. The latter nozzle arrangement is 
particularly useful inasmuch as it allows the injection pres 
Sure to be reduced. Furthermore, this arrangement is useful 
when the product is not to be painted or covered, because 
there are different materials around nozzles 3 and 4 in the 
finished product. In fact, the Skin material is injected by 
nozzle 3 and the core material by nozzle 4, the surface of the 
panel will thus have a discontinuity in the skin around 4. 

0.025 The nozzles for the injection of the two materials 
are located relatively close to each other to give co-injection 
of the two materials. Preferably there is a first plurality of 
nozzles (at least two nozzles) dedicated to the first material 
and a second plurality (two or more nozzles) dedicated to the 
Second material (and So on for other further materials if any): 
FIG. 2 shows the reciprocal position of two groups of 
nozzles for the co-injection of a vehicle trim panel 11. AS 
shown, panel 11 is comprising a handle integral with the rest 
of the panel body and has a particularly complex shape. The 

Jan. 16, 2003 

injection points for the two materials of Skin and core are 
shown with reference numbers 3a-3c for the skin nozzle and 
4a-4g for the core nozzles. Reference numbers 12 identify 
gas injection points to inject gas during the molding of the 
panel. The gas is injected to create Some “hollow Sectors to 
make the panel lighter and to avoid any draw after the 
molding. The injection of gas during injection molding is a 
known technique for the Skilled perSon. 
0026. The location of each of the various nozzles is 
calculated bearing in mind the thickness and geometry of the 
mold cavity and the rheology of the materials injected. In 
particular, the distance between a skin nozzle and a core 
noble should be Such as to prevent excessive cooling of the 
skin material already injected at the center of the Section of 
the product. In particular, the distance between two adjacent 
nozzles for skin and core must be Such as to allow the skin 
material to reach and extend beyond the core injection point 
in a sufficiently fluid state so that it can be driven and 
distributed in the mold by the core material when it is 
injected. 
0027 According to a preferred embodiment there are 
more core nozzles than skin nozzles. 

0028. Means of heating one or more parts of the mold can 
also be provided to facilitate the flow of the materials 
throughout the cavity. 

0029. The retainers and studs which allow the panel to 
be mounted on the door are shown as 13 and 13a respec 
tively. Substantially, the retainers are brackets and the Studs 
are pivots which project from the panel in pre-fixed posi 
tions. These brackets or retainers can be molded as a Single 
piece with the panel by means of a slide valve mechanism 
actuated by a jack 14 (FIG. 1) which closes a part of the 
mould related to retainers or Studs during the injection of the 
skin material. 

0030 FIGS. 3a-3c show the operation of the mechanism 
during molding to form a retainer. The mechanism com 
prises a slide valve 21 which is moved by jack 14 (FIG. 1) 
in a way known in the art, to close at will the portion of the 
mould corresponding to retainer 13 and to isolate it from 
mold cavity 2. The upper and lower parts of the mold 1 are 
referred to as 1a and 1b respectively. According to the 
invention, the Slide valve is closed during the injection of the 
skin material, preventing material P from entering into 
cavity 15. The second step of the process (FIG.3b) provides 
for the opening of the slide valve to allow cavity 15 to fill 
up with core material C. The slide valve is brought to the 
FIG. 3b position when the material C reaches the area of 
cavity 15. The last step is shown in FIG.3c and occurs when 
molding has been completed. This Step entails the further 
withdrawal of the slide valve to clear the overhang of the 
retainer and allow the panel to be removed from the mold. 
0031. In the case of the stud, the slide valve also has the 
function of expelling the stud to facilitate the removal of the 
panel from the mold. 
0032. An oleodynamic system directly connected to the 
preSS is used to control the operation of the various nozzles. 
FIG. 4 shows a schematic embodiment to implement the 
process of the invention. In this embodiment there is pro 
vided an electronic processing means 22 (e.g. a pic unit) to 
control the operation of nozzles 3 and 4. Means 22 is 
connected with Sensors 23 or other means of detecting the 
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advance of the material front in mold 1 and Sending a 
correspondent signal when the material has reached a pre 
Selected point. These Sensors are preferably transducers. The 
unit 22 is also connected to preSS 24 to detect the height of 
the Screws, and to nozzles 3 and 4 to trigger their operation 
when required. The process according to the invention 
operates in the following manner. 
0033. Initially, a predetermined amount of skin material 
is injected through injection nozzles 3a-3c. The amount of 
material injected is Substantially that required for the Skin on 
the molded product and it extends inside the mold until it 
reaches and covers the areas where the nozzles for injecting 
the core material 4a-4g are located. Then the core material 
is injected through core nozzles 4a-4g. The skin material is 
pushed and distributed around the mould by the core mate 
rial injected through its related nozzles 4a-4g, which, as 
shown are more than the skin nozzles. 

0034 Preferably, at least the skin nozzles are operated in 
cascade according to a timing controlled by the travel height 
of the Screws in the injection preSS, in this way the junction 
lines between different flows arriving from different nozzles 
are more easily avoided because the flow from each nozzle 
merges into the initial flow once that flow passes the noble 
position. This means that nozzle 3b is not activated until the 
skin material flow P from nozzle 3a has already reached 
and preferably passed-noble 3b, and so on for all the 
nozzles. 

0035. According to an embodiment of the invention there 
is a short overlapping time between the operation of one 
nozzle and operation of the next: e.g. nozzle 3a operates 
from screw height 150 to height 98; 3b from height 100 to 
height 58: 3c from height 60 to height 10 (end of travel 
height). Nozzles 4a-4g are operated in a similar way and as 
a function of the reciprocal position i.e. out of (e.g.) Seven 
nozzles there can be two branching “Sequences'. In this 
case, unlike what was said above for the method which 
provides for first all the skin nozzles and then all the core 
nozzles to be operated, Some core nozzles are operated 
before Some of the skin nozzles, depending on their position 
in the mold. In other words, where there are two adjacent 
nozzles, the skin nozzle (e.g. 3a) is activated before the core 
nozzle (e.g. 4b); where there are two different, non adjacent 
nozzles, the core nozzle (e.g. 4c) may be activated before the 
skin nozzle (e.g. 3b). 
0.036 An example of a door panel co-injected according 
to the present invention is described. 

EXAMPLE 

0037. A door panel similar in shape and nozzle-distribu 
tion to that shown in FIG. 2 and described above, was 
produced using a twin-injector preSS. The skin material was 
a thermoplastic elastomer TPO based, type VSR 561/2 
(MFI-5 at 230° C.; 2.16 kg-ASTM 1238L) produced by 
REAP (Milano-Italy) and the core was polypropylene filled 
with wood flour type CR (MFI-5 a 190° C.; 2.16 kg-ASTM 
1238L) also produced by REAP. The skin to core ratio was 
about 50/50 (by weight) and the injection temperature was 
220-230° C. for the skin and 190° C. for the core. 

0.038. The injection times were controlled on the basis of 
the preSS Screw travel to give the Sequential injection 
described above. Retainers and studs were produced by 
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using Slide-valve techniques to obtain retaining elements 
that were comprised Substantially of core material only. A 
door panel was produced with on external Surface skin) 
distributed evenly over the entire surface except for the 
injection points and the retaining brackets and pivots (retain 
ers 13 and studs 13a). There were no junction lines on the 
skin. 

0039 The mechanisms described above can be used to 
produce a molded product with a structure Similar to that 
shown in FIGS. 5 and 6. In both cases a slide-valve 
mechanism in combination with a group of nozzles accord 
ing to the invention produced a moldings of the type shown. 
FIG. 5 shows three nozzles; the center nozzle 16 is dedi 
cated to injecting only skin material A while the Side 
injectorS 17 are two-material co-injection type to feeding 
either A or B. Two slide-valve mechanisms or similar means 
of temporarily closing the portion 20 and 20a of the mold are 
in place at 18 and 19 and are activated before the injection 
of the material A from the nozzle 16. Material A fills the 
central portion of the mold completely and the Side portion 
20 and 20a partially. Next, the slider are removed and the 
material B is injected by nozzle 17. 
0040. The piece shown in FIG. 6 is obtained similarly. In 
FIG. 6 are shown two side injectors 17 to co-inject A and B, 
and the central nozzles 16 and 16" dedicated for the injection 
of A and B respectively. 

1. A process of co-injection molding multi-layer products, 
in which two or more materials (PC; A, B) are injected from 
a plurality of injection points (3a-3c.; 4a-4g) into the cavity 
(2) of a mold (1), characterized in that at least one of the said 
injection points only one of Said materials is injected. 

2. A proceSS according to claim 1, further comprising the 
Steps of 

injecting a first material (P) through a first plurality of 
injection points (3a-3c) and injecting a second material 
(C) through a second plurality of injection points 
(4a-4g), the injection points of said Second plurality 
being distinct from the injection points of Said first 
plurality. 

3. A process according to claim 1 or 2, wherein Said first 
(P) and/or said Second (C) material is cascade injected. 

4. A process according to any previous claim, further 
comprising the Steps of injecting a first material (P) from at 
least one first nozzle (3.a); detecting when the said first 
material reaches pre-Set positions and generating a corre 
sponding Signal; injecting a Second material from at least 
one Second nozzle (4b) on the basis of Said signal or signals. 

5. A process according to any previous claim, wherein one 
of the materials injected (P) is prevented from flowing into 
pre-set Zones (15) of the said mold. 

6. A process of co-injection molding a trim panel for 
motor-vehicle integral with retainers (13), studs (13a) and 
Similar means of assembly, characterized by maintaining 
closed the portion of the mold (15) corresponding to the said 
means of assembly during the Skin material injection Step 
and allowing the entry into the Said portions of the mold 
Substantially to only the core material. 

7. A device for co-injection molding multi-layer products 
consisting of two or more materials, comprising a plurality 
of nozzles (3a-3c.; 4a-4g) located in a corresponding plu 
rality of distinct points on the same cavity (2) of a mold (1), 
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characterized by at least one of the Said nozzles being 
provided with means (5-10) of feeding only one of the said 
materials (P, C). 

8. A device according to claim 7, comprising at least one 
first nozzle (3) dedicated to the injection of a first material 
(P) and at least one second nozzle (4) dedicated to the 
injection of a second material (C). 

9. A device according to claim 8, comprising a first 
plurality of nozzles (3a-3c) for injecting Said first material 
(P) and a second plurality of nozzles (4a-4g) for injecting 
said second material and means (22.23) for controlling in 
Sequence the injection of the Said first or Second material 
from the corresponding plurality of nozzles (3a-3c.; 4a-4g). 

10. A device according to claim 8 or 9, further comprising 
sensor means (23) for detecting when said first material (P) 
reaches preset positions and for generating a corresponding 
Signal; and means of data processing (22) for receiving the 
Said Signal and for controlling the injection of Said Second 
material (C) from at least one second nozzle (4) on the basis 
of Said Signal or Signals. 

11. A device according to any claim 7 to 10, wherein said 
nozzles (3,4) are provided with feeding channels (5.6) which 
extend through the wall of said mold (1) and with means (7) 
for heating the Said channels. 
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12. A device according to any claim 7 to 11, further 
comprising mechanisms (14.21; 18.19) for the temporary 
closure of pre-set portions (15; 20.20a) of the said mold 
cavity (2). 

13. A device according to claim 12, wherein Said cavity is 
a cavity for an interior panel for motor vehicles and Said 
preset portions are corresponding to means (13,13a) for the 
assembly of Said panel. 

14. A multi-layer product comprising at least one portion 
provided with one external skin layer and one or more 
internal core layers, as obtainable with the process according 
to any of the claims from 1 to 6 and characterized by having 
a plurality of points of injection, at least one of the Said 
points being dedicated to only one of the Said materials. 

15. A multi-layer product according to claim 14, com 
prising Some portions (13,13a) Substantially consisting of 
core material alone. 

16. A multi-layer product comprising at least one portion 
provided with an external -skin layer and one or more 
internal core layers, characterized by comprising means of 
panel assembly Such as retainers and Studs made of core 
material. 


