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DESCRIPTION 

The present invention concerns a method of manu­
facturing an object of thermoplastics material having a 
decorative design, said method comprising printing said 
design onto a face of a support using a transferable ink 
able to separate from said support in response to heating, 
introducing said support, after said printing, into a mould 
having the shape and dimensions of said object, and injec­
ting, after said introduction, said thermoplastics material 
into said mould, said introduction of said support being 

\...../ carried out so that, at least during said injection, said 
support is applied against a wall of said mould with said 
face turned facing the inside of said mould, and said 
injection being carried out while said thermoplastics 
material is at a temperature equal to or greater than its 
melting point. 

··: 

Very many objects made of a thermoplastics material 
are provided with a decorative design, and it is not 
possible to enumerate them here. 

These objects are very often manufactured by injecting 

a suitable thermoplastics material into a mould, the 

decorative design being applied onto the chosen location of 
i ' 
'-..../ the external surf~ce of the object by any one of well known 

printing techniques such as silk-screen printing or 

flexographic printing. 

Objects mami"factured this way have the drawback that if 

they are subjected to' rubbing during use, the decorative 

design they carry is easily scratched or even rubbed off. 

Patent US-A-2 811 744 describes a method which avoids 

this drawback. According to this method, the thermoplastics 

material is injected directly onto a piece of paper carrying 

the decorative design printed with a transferable ink, i.e. 

able to separate from the paper in response to heating, this 
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paper having been previously placed at the desired location 

in the injection mould. 

During the injection, the transferable ink separates 

from the paper and adheres to the thermoplastics material 

and, after cooling of the latter, the· design is placed on the 

surface of the object. 

However, with this method, there is a.substantial risk 

that the decorative design is deformed or: even completely 

spoiled due to the fact that the molten thermoplastics 

material moves against the paper during injection. 

Moreover, this method is not suitable f9r manufacturing 

objects of a thermoplastics material that is flexible at its 

normal use temperature, because the ink used to form the 

decorative design diffuses quite easily into such material. 

The decorative design therefore quite quickly loses its 

_.sharpness, which is obviously not desirable. 

Also, if this method is used to manufacture objects of 

a thermoplastics material that is hard ~t its normal use 
J' 

temperature, the ink forming the decorative design would not 

diffuse into this material and, even though it is not liable 

to be deformed by such diffusion, the decorative design would .. . 

nevertheless be liable to be damaged, or even completely 

erased, by any rubbing that the object may be subjected to. 

It is therefore necessary in this instanCEf- to protect the 

decorative design .PY covering it with a tra4sparent layer of 

lacquer or plastics mat~rial after removal of the object from 

the injection mould, as is described in the already-mentioned 

patent US-A-2 811 744. The application of this protective 

layer constitutes an additional operation which complicates 

the method and makes it more expensive. 

An object of the ~present invention is to propose a 

method of manufacturing an object of injected thermoplastics 

material with which the decorative design is in no case 
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deformed by the movement of this thermoplastics material in 

the injection mould. 

Another object of the present invention is to propose 

such a method in which the danger of seeing the decorative 

design lose its sharpness after some time as a result of 

diffusion of the ink forming the design into the 

thermoplastics material of the object when t~is material is 

flexible, and the danger of seeing the decorative design 

damaged or even destroyed by any rubbing that the object may 

be subjected to when the material thereof is hard, may be 

\...../ avoided when necessary. 

These objects are achieved by the claimed method. 

As in the method described in the above-mentioned 

patent US-A-2811 744 ,the method according to the invention 

includes printing the design intended to decorate the object 

onto one surface of a suitable support made of a sheet of 

paper or plastics material using a transferable ink. This 

printing, as well as the supports and the inks that can be 

used to carry it out, are well known and will not be 

described in further detail here. 

Preferably, the dimensions of this support sheet are 

substantially greater than those of the part of the object to 

be decorated, and several decorative designs are printed side 

by side on this sheet. The latter is then cut into pieces 

each carrying a single decorative·design and each having 

dimensions adapted to those of the part of the object to be 

decorated. 

One of the pieces of the support sheet is then 

introduced into a conventional injection mould whose walls 

define, when the mould is closed, a cavity having the shape 

and dimensions of the object to be manufactured. 

This piece of the support sheet is of course introduced 

into this mould while the latter is open. It is placed in 
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this mould in such a manner that, during injection of the 

thermoplastics material of the object to be produced in a 

later step of the method, it will be applied by the pressure 

of this material against the wall of the mould and that the 

decorative design will be located where it should be on the 

finished object. Also, this piece of .the support sheet is 

introduced in such a manner that, during injection of the 

thermoplastics material of the object, its face ca~rying the 

decorative design will be turned facing the inside of the 

mould. 

While the mould is still open, a film of material of a 

kind to be specified hereinbelow is then introduced into this 

mould in such a manner that during injection of the 

thermoplastics material of the object, which is carried out 

afterwards, it will be applied by the pressure of the 

material against the surf ace of the piece of the support 

sheet carrying the decorative design. 

The injection mould is then closed and the 

thermoplastics material of the object is injected in a 

conventional way which will not be described in detail here. 

("'· During this injection, the thermoplastics material of 

\._) the object, which is obviously at a temperature equal to or 

above its melting:point, heats the fil~ and, through it, the 

ink forming the decorative design carried by the piece of the 

support sheet. 

In response to this heating, this ink detaches from its 

support and deposits on the film or even, in some cases, 

penetrates into this film in a manner described below. 

It can be seen that in the present method, unlike what 

takes place in the method described in the above-mentioned 

pate1?-t US-A-2 a11.i44 I the ink forming the decorative design is 

not in direct contact with the molten thermoplastics material 
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that moves in the mould during its injection. This ink is 

therefore not liable to be taken up in this movement. 

As moreover the film and the ink's support are 

stationary relative to one another, the decorative design is 

transferred onto the film without any distortion. 

After the above-mentioned injection, the mould is of 

course opened and the finished object is removed therefrom. 

The thermoplastics material intended to be injected 

into the mould is of course selected in dependence on the 

physical and chemical properties that the object must have, 

and the selection of this material of course determines the 

temperature.at which it is injected into the mould. 

This selection also determines to a certain degree the 

selection of the material of the film. 

The latter material must be selected such that it can 

strongly bond to the material injected into the mould, so 

that the film carrying the decorative design will not become 

detached from the object even a long time after its 

manufacture. 

This bonding may advantageously be obtained by 

selecting the material of the film so that its molecules are 

\...__,! capable of chemically bonding with those of the injected 

material while th~ latter is at its injection temperature. 

This bonding can also be obtained. by selecting the 

material of the f ~lm so that a macromolecular interdiffusion 

phenomenon can occur b~tween this material and the material 

injected into the mould. This macromolecular interdiffusion 

phenomenon is well known to specialists and will not be 

described here. 

It is of course not possible to list here all of the 

thermoplastics materials that may be injected into aimould 
' 

along with all of the materials that can bond with each one 

of these and can therefore be selected for the film. This 
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list is also unnecessary as all of these materials and their 

properties are well known to specialists. 

It may simply be mentioned that the applicant has 

obtained excellent results using as injected material a 

polyether-block-amide comprising about 50% polyether and 50% 

amide and, for the film, another polyether-block-amide 

comprising about 30% polyether and 70% amide, or a polyamide. 

It should also be noted that the material of the film 

must also be so selected that the ink forming the decorative 

design may firmly affix itself to this film but that the 

"'--'. support on which the design is originally printed does not 

stick to this film and may easily be removed when the object 

is taken out of the mould after the injection operation. 

". .. 

It is once again neither possible por necessary to list 

here, for each type of ink and/or support, all of the 

materials which fulfill the last-mentioned conditions and may 

therefore be selected for the film. 

Suffice it to say that very good results have been 

obtained in instances where the ink forming the decorative 

design is a sublimable ink and the material of the film is a 

thermopla,stics material. 

In such cases, when the ink is heated, through the 

film, by the thermoplastics material during the injection 

thereof, it vaporises. 

As the film.~tself is also heated, this vaporised ink 

diffuses quite rapidly ~nto the material of this film. 

But as soon as the injection operation is over, the 

temperature of the film drops and this diffusion of the ink 

stops or at least slows down very considerably. 

In practice, this rapid diffusion lasts for only a few 

seconds. During this short period, diffusion takes place only 

in a direction·perpendicular to the surface of the film and 
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to a depth, from this surface, not exceeding a few tens of 

micrometers. 

The decorative ;design formed by this ink after this 

diffusion is therefore identical, but turned by 180°, to the 

design that was print~d on the paper, and it is perfectly 

visible even if the material of the film is not completely 

transparent_. 

Also, despite the small depth of diffusion of the 

design-forming ink, the design is perfectly protected against 

any damage caused by possible rubbing against the finished 

\......! object. 

It should be remarked that the diffusion of a 

sublimable ink into a thermoplastics material never stops 

completely, but continues at a very low speed that depends on 

the nature of this material and its temperature. 

If the decorative design is deliberately rather unsharp 

and/or if the useful lifetime of the object is relatively 

short, this slow diffusion of the ink into the material of 

the film can be disregarded. 

If however the decorative design has well defined 

surfaces or lines and/or if the lifetime of the object must 

\....._,/ be quite long, this slow diffusion should be avoided as far 

as possible. 

The applicant has found that, for this, a 

thermoplastics ma~erial must be selected for the film that 

has a hardness that is ~11 the greater when the speed of this 

diffusion must be slow. In practice, if a thermoplastics 

material having a Shore-D hardness greater than 50 is 

selected for the film, the speed of this diffusion becomes so 

slow that, even if an object manufactured according to the 

present method is sometimes submitted to a temperature of SO 

to 60° C, the effect of this diffusion on the decorative 
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design will still be imperceptible two to three years after 

manufacture of the object. : 

It should be noted that if the object manufactured by 

means of the present method is not intended to be deformed, 

i.e. if the injected thermoplastics material is hard at the 

normal use temperature of the object, the thickness of the 

film carrying the decorative design can be chosen very 

freely. 

But if this object must be easily deformable, i.e. if 

the injected thermoplastics plastics material is flexible at 

\...._..,• the normal use temperature of the object, the thickness of 

the film should be selected as thin as possible so as not to 

impede deformation of the object. This condition is however 

generally very easy to fulfill. 
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CLAIMS 

1. Method of manufacturing an object of thermo­

plastics material having a decorative design, said 

method comprising printing said design onto a face of a 

support using a transferable ink able to separate from 

said support in response to heating, introducing said 

suppo~t, after said printing, into a mould having the 

shape~ and dimensions of said object, and injecting, 

after said introduction, said thermoplastics material 

into said mould, said introduction of said support being 

carried out so that, at least during said injection, 

said support ·is applied against a wall of said mould 

with said face turned facing the inside of the mould, 

and said injection being carried out while said thermo­

plastics material is at a temperature equal or greater 

than its melting point, characterized by the fact that 

it further comprises, before said injection, introducing 

into said mould a film in such a manner that, at least 

during said injection, said film is applied against said 

face of said support, said film being of a material able 

to bond itself to said thermoplastics material while the 

latter is at the temperature it has during said injec­

tion and able to retain said transferable ink when said 

ink separates f~om said support in response to its being 

heated by said thermoplastics material, through said 

film, during said injection. 

2. Method according to claim 1, characterized by 

the fact that said, ink is a sublimable ink able to 

vaporize in response to said heating, and that said film 

is of thermoplastics material. 

3. Method according to claim 2, characterized by 

the fact that said thermoplastics material of said film 

has a Shore-D hardness greater than or equal to SO. 


