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 Further features and details of the invention follow from the claims, the following 

description of the figures, and the figures.  The latter show in: 

 Fig. 1a  A combination of a substrate and a(n) (embossing) die; 

 Fig. 1b  shows a first embodiment, according to the invention, of a  

substrate with a heating layer and a die, 

 Fig. 1c  shows a second embodiment, according to the invention, of a  

   substrate and a die with a heating layer, 

 Fig. 1d  shows a third embodiment, according to the invention, of a  

   substrate with a heating layer and a die with a heating layer, 

 Fig. 2a  shows a first step, according to the invention, of the enameling of a  

   substrate with an embossing material, 

 Fig. 2b  shows a second step, according to the invention, of the embossing, 

 Fig. 2c  shows a third step, according to the invention, of the irradiation of  

   the substrate and/or die and/or heating layer for heating, and 

 Fig. 2d  shows a fourth step, according to the invention, for demolding the  

   embossing material. 

 

 In the figures, the same components/features or the components/features that have 

the same effect are identified with identical reference numbers. 

 In Figure 1a, a substrate 1 is shown for holding an embossing material 4 for 

producing a negative 6 of an embossing die 2 provided with hardened microstructures 

and/or nanostructures, whereby by corresponding material selection, in particular the 

embossing die 2 and/or the substrate 1 is/are used as a heating layer. 
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 In the embodiment shown in Figure 1b, a heating layer 3 is applied on the surface 

side of the substrate 1 facing the embossing die 2. 

 In the embodiment shown in Figure 1c, the heating layer 3 is applied on a 

structured embossing side of the embossing die 2.  For this purpose, the heating surface, 

and thus the heat output, is considerably increased. 

 Another improvement of the heat output is achieved by the heating surfaces 3 

from the embodiments according to Figures 1b and 1c being combined according to 

Figure 1d. 

 The sequence of the process according to the invention is depicted in an 

embodiment in Figures 2a to 2b.  In the step shown in Figure 2a, the embossing material 

4 is applied on the substrate 1, and the embossing die is positioned and oriented exactly 

relative to the substrate. 

 Figure 2b shows the end of the embossing step.  The embossing die 2 and the 

substrate 1 are to be moved oriented parallel to one another, whereby in particular wedge 

error compensation takes place. 

 While they are being brought together or after it has been completed, the heating 

layer 3 (not shown in Figures 2a to 2d) is heated by means of microwaves 5 from a 

microwave-generating system, not shown, in order to heat and to harden the embossing 

material 4 by heat conduction. 

 After hardening has been completed, the embossing die 2 is demolded in a non-

destructive manner from the hardened embossing material 4 by separating means, so that 

a negative 6 is produced. 
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-Process and Device for Embossing 

 

Reference Symbol List 

 

1 Substrate  

2 Die 

3 Heating Layer 

4 Embossing Material 

5 Microwaves 

6 Negative 
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CLAIMS: 

 

1.  A process for embossing a structure in an embossing material that is applied on a 

substrate, comprised of the steps of: 

 embossing the embossing material by an embossing die, and  

 hardening the embossing material, by irradiating with microwaves three or more of the 

following:  

  the substrate,  

  the embossing die,  

  a heating layer comprised of a molecular dipolar compound arranged between the 

 substrate and the embossing material, and  

  a heating layer comprised of a molecular dipolar compound arranged between the 

 embossing die and the embossing material.  

 

2.  Process according to claim 1, wherein the microwaves used for irradiation are 

electromagnetic waves with a frequency of between 0.01 GHz and 100 GHz.  

 

3.  Process according to claim 2, wherein the microwaves used for irradiation are 

electromagnetic waves with a frequency of between 0.1 and 50 GHz.  

 

4.  Process according to claim 3, wherein the microwaves used for irradiation are 

electromagnetic waves with a frequency of between 1 and 10 GHz.  

 

5.  Process according to claim 4, wherein the microwaves used for irradiation are 

electromagnetic waves with a frequency of between 2 and 5 GHz.  

 

6.  Process according to claim 5, wherein the microwaves used for irradiation are 

electromagnetic waves with a frequency of about 2.45 GHz.  

 

7.  Process according to claim 1, further comprising the step of applying a heating layer on a 

surface of the substrate facing the embossing die to form the heating layer arranged between the 
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substrate and the embossing material.  

 

8.  Process according to claim 7, wherein the heating layer applied on the surface of the 

substrate facing the embossing die is formed of a liquid film comprised of the molecular dipolar 

compound.  

 

9.  Process according to claim 8, wherein the molecular dipolar compound is deionized 

water.  

 

10.  Process according to claim 7, further comprising the step of applying a heating layer on a 

structural embossing side of the embossing die to form the heating layer arranged between the 

embossing die and the embossing material.  

 

11.  Process according to claim 1, wherein the substrate has a molar heating capacity of 

between 0.001 J/gK and 100 J/gK.  

 

12.  Process according to claim 1, wherein the substrate has a thickness of between 10,000 

µm and 0.1 µm.   

 

13.  Process according to claim 1, further comprising the step of applying a heating layer on a 

structural embossing side of the embossing die to form the heating layer arranged between the 

embossing die and the embossing material.  

 

14.  Process according to claim 13, wherein the heating layer applied on the structural 

embossing side of the embossing die is formed of a liquid film comprised of the molecular 

dipolar compound.  

 

15.  Process according to claim 14, wherein the molecular dipolar compound is deionized 

water. 


