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Abstract - The paper aims to analyze the possibility of obtaining the sealing gaskets for precision 
mechanics using additive manufacturing technologies, knowing that these technologies are viable 
and accessible methods for the realization of some complex shapes in a relatively short time. For 
this purpose, three additive methods were used: the thermoplastic extrusion technology – FDM 
(Fused Deposition Modeling) and the vat photopolymerization technology – the DLP (Digital Light 
Processing) method and the LCD (Liquid Crystal Display) method together with the post-processing 
station for cleaning and additional photopolymerization of the obtained structures. To achieve the 
sealing elements by molding, both the molds made by additive technologies and the master models  
to obtain the negative of the shape in molds from modellable materials that subsequently harden 
were considered. After making the sealing gaskets, the results for all investigated variants obtained 
by different methods were compared and important conclusions were drawn. 
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1. Introduction  
 
In important applications where the proper sealing 
of an interstice between two surfaces or joints is 
desired, rubber gaskets are used. These sealing 
gaskets provide a physical barrier against fluids, 
gases and contaminants such as dust and dirt, 
finding their place in a wide range of industries, 
among which: automotive, precision mechanics, 
medical devices, chemical, petrochemical industries 
and others. Common materials for the realization of 
these elastic components are rubber, polyurethane, 
neoprene, silicone and other elastomers. To obtain 
the sealing structures are used following techniques: 
punching, molding of different profiles and injection 
of molten material [1-3].  

A possible solution for making sealing elements 
can be represented by the joint use of additive 
technologies and molding technology. If the molding 
technology [4] has been known for a long time in the 
respective field, the additive technologies [5] have a 
significant development and progress in the last 
period in various applications, being actively 
involved in the medical field [6], aerospace [7] or in 
applications [8] where complex and customized 

shapes are especially required. Currently, there are 
several additive manufacturing techniques that use 
raw materials such as thermoplastic filaments [9-
11], photosensitive resins [11, 12], plastic or metallic 
fine powders [13, 14]. The most accessible and used 
especially for modeling and prototyping are 
thermoplastic extrusion (FDM) technology [15] and 
vat photopolymerization technology [16]. 

Taking into account what was discussed above, 

the present paper proposes the combination of 

additive fabrication and molding technology [11, 17] 

for the realization of sealing gaskets and the 

comparison of the results obtained using several 

different methods. Additive technologies were used 

in two variants: for making molds, but also for 

making master models for obtaining the negative of 

the shape in molds from modellable materials that 

harden later. There were used printers using 

thermoplastic extrusion technology – FDM (Fused 

Deposition Modeling), but also printers with vat 

photopolymerization technology using 2 methods – 

DLP method and LCD method. Therefore, the sealing 

gaskets were obtained in the following technological 

variants, according to Figure 1: 
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- Molding using molds realized by FDM;  
- Molding using molds realized by vat 

photopolymerisation, DLP method; 
- Molding using molds realized by vat 

photopolymerisation, LCD method; 
- Molding using modellable material (hardened 

by baking in the oven) according to the master 
model made by FDM to obtain the negative 
shape in the mold; 

- Molding using modellable material (modeling 
clay) according to the master model made by 
vat photopolymerization (LCD method) to 
obtain the negative form in the mold. 

Two bicomponent silicone materials of type RTV 
ZA 22 MOULD and RTV-2 HY-620 were used for 
molding.  

 

 
Figure 1: Manufacturing methodology for obtaining 

gaskets  
 

2. Material and Methods 
 
As discussed in the previous chapter, two different 
approaches were considered to realize the sealing 
gaskets through molding – starting from the molds 
made by additive technologies and starting from the 
master model made by additive technologies to 
obtain the negative of the shape in a mold made of 
modellable material that subsequently hardens. The 
shape and dimensional parameters for the master 
model, as well as the three-dimensional images for 
the master model and the mold are illustrated in 
Figure 2.   

As technologies and related equipment for 
obtaining master models and molds were 
considered:  

- Thermoplastic extrusion technology – FDM 
with Prusa i3 MK3 (Figure 3a) [18] and Creality 
Ender – 3 V2 [19] printers. 

- Vat photopolymerization technology with 
Anycubic Photon Mono 2 [20] resin-based 3D 
printer using LCD method together with washing 
and curing post-processing station (Figure 3b) 

and Wanhao Duplicator 7 [21] resin-based 3D 
printer using DLP method.  

 

 
a 

 
b 

 
c 

Figure 2: Master model and mold for realization of the 
gasket: a – 2D drawing and dimensional data for 
master model of the gasket; b – 3D image of the 

master model; c – 3D image of the mold of the gasket. 

 

 
a 

 
b 

Figure 3: Some 3D printers used for the realization of 
the models: a – Prusa i3 MK3 – FDM 3D printer; b – 

Anycubic Photon Mono 2 – LCD 3D printer. 
 

The FDM technique is the most accessible 
technological variant that uses the additive approach 
and is based on the materialization of three-
dimensional structures starting from a thermoplastic 
filament that heats, melts and deposits layer by layer 
through an extrusion device on a work platform [9-
11].  In this paper, both FDM 3D printers used to 
make the structures of interest used a PLA filament 
with a diameter of 1.75 mm and the same printing 
parameters. In the case of the Prusa i3 MK3 3D 
printer, both the mold and the master model were 
executed, and in the case of the Creality Ender – 3 V2 
3D printer only the master model.  

Vat photopolymerization technology uses liquid 
materials –photosensitive resins that have the ability 
to change their properties and harden under UV 



Considerations Regarding the Applications of Additive Manufacturing for the Realization of Sealing Gaskets used in 
Precision Mechanics 

 

 

International Journal of Mechatronics and Applied Mechanics, 2023, Issue 14 181 

irradiation [11, 12]. Two different methods that are 
part of this family of additive technologies were used 
– DLP (Digital Light Processing) method and LCD 
(Liquid Crystal Display) method, both methods 
having almost the same working methods.  
 

  
a 

  
b 

  
c 

Figure 4: Steps for the realization of master models 
and molds through vat photopolymerisation: a – 
master model of the gasket realized on LCD 3D 

printer; b – mold realized on DLP 3D printer; c – post- 
processing of the model – washing and curing. 

 
The DLP method is based on a digital light 

projector to strengthen the photosensitive material 
and can selectively treat complete layers thanks to 
an advanced optical system consisting of a 
micromirror matrix (digital micromirror device – 
DMD) with multiple small mirrors, which leads to a 
much smaller execution time. The LCD method is 
very similar to the DLP method, it can also 
selectively treat an entire layer, but it is no longer 
based on a digital projector. In the case of the LCD 
method, UV light is directed by a set of LEDs that act 

through an LCD screen which has the role of mask 
and ensures the processing of only the regions 
selected for the current layer and masks the rest of 
the regions. Comparing the two methods from vat 
photopolymerization category of additive 
technologies, the LCD method allows to obtain 
structures with higher volume, is more affordable 
and cheaper than the DLP method, but LCD screens 
have to be changed more often than the DMD device 
from DLP printers and usually have a lower 
resolution compared to the DLP method [22, 23]. 

The liquid photocurable resin used for the two 

printers was chemically identical and of two 

different colors and wavelength to which it is 

sensitive is 405 nm. Figure 4 shows the master 

model and the mold obtained by vat 

photopolymerization technology on the two printers 

used (Figure 4a and 4b), as well as the washing and 

curing post-processing of the master model (Figure 

4c). In the case of the DLP printer, the structures 

were 90% in size of the original size to fit within the 

limits of the available print area. After being made on 

LCD and DLP printers, all the structures were 

subjected to a post-processing washing operation in 

a technical solvent in order to remove the remaining 

liquid resin and an additional photopolymerization 

operation in order to strengthen the structure and 

for it to acquire the final properties. 

 

  

  
Figure 5: Main steps for the molding using 3D 

printed molds 
 
After the execution of all the necessary structures 

by 3D printing, we proceeded to the second 
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technological stage for the proposed methodology 
for making gaskets – molding operation.  
 

  

  
Figure 6: Main steps for the molding using 3D master 

models 
 
 

Figure 5 and Figure 6 presents the main 
technological steps of molding for investigated two 
approaches: starting from mold and starting from 
master model obtained through additive 
technologies. As molding material were used 2 
bicomponent silicone materials: RTV ZA 22 type 
with a vulcanization time of 2-3 hours [24] (blue 
color) and RTV-2 HY-620 type with a vulcanization 
time of up to 24 hours (white color) [25].  

For the molding part using a master model made 
by additive technologies to obtain the negative shape 
in the mold, two modellable materials were used, 
which are subsequently hardened: clay for modeling  
and a modeling paste with stone appearance that 
hardens without requiring baking. In the case of the 
first modellable material, after obtaining the shape 
of the mold with the help of the master model made 
by additive technologies, it was subjected to a baking 
operation at 300°C for 120 minutes. The following 
chapter presents the results obtained for all cases.  
 

3. Results 
 
Figure 7 illustrates the results obtained for all 
technological variants and investigated cases. They 
were grouped by type of molding and additive 
technology used to make the structures. 
 

 
a 

 
b 

 
c 

 
d 

Figure 7: Realised sealing gaskets after molding: a – from FDM 3D printed mold; b – from LCD and DLP realized 
molds; c – from 3D printed master molds for negative shape in the mold; d – general view of all obtained gaskets. 
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Figure 7d presents all the structures realized and 
considered as follows (left to right and top to 
bottom): 

- DLP and FDM realized master models (using 
Prusa 3D printer); 

- FDM mold (using Prusa 3D printer) and gaskets 
made of RTV-2 HY-620 silicone (white) and 
RTV ZA 22 silicone (blue); 

- Mold of modeling paste with stone appearance, 
gasket made of RTV-2 HY-620 silicone and FDM 
master model (using Creality 3D printer) used 
for obtaining of negative shape in modellable 
material; 

- Mold of clay for modeling, gaskets made of RTV-
2 HY-620 silicone (white) and RTV ZA 22 
silicone (blue) and LCD master model used for 
obtaining of negative shape in modellable 
material; 

- LCD mold and gaskets made of RTV-2 HY-620 
silicone (white) and RTV ZA 22 silicone (blue); 

- DLP mold gaskets made of RTV-2 HY-620 
silicone (white) and RTV ZA 22 silicone (blue). 

 

4. Conclusions 
 
Following the analysis of the results obtained from 
the combination of additive technologies and 
molding for the realization of sealing gaskets, it was 
found that the best results were obtained on the 
mold made by FDM technology, followed by gaskets 
made on modellable materials, the negative of the 
shape being made using a master model made by 
FDM and respectively vat photopolymerization – 
LCD method.  

In the case of molds made by DLP and LCD 
methods, the gaskets obtained with RTV ZA 22 
silicone were superior to those obtained with RTV-2 
HY-620 silicone. However, due to the peculiarities of 
the additive technologies that use liquid resin, the 
molds resulted tight and without ventilation orificies 
and the gaskets could not solidify properly. For 
molds made by vat photopolymerization, ventilation 
orificies must be inserted to favor air circulation 
inside the mold and solidification of the mold 
material. Possible chemical reactions that may occur 
between the photopolymer and silicone must also be 
taken into account, RTV ZA 22 behaving better than 
RTV-2 HY-620 in any case. Therefore, it is very 
important that before molding, the molds made by 
vat photopolymerization are subjected to an optimal 
washing, drying and post-curing regime. Although, as 
a general aspect and the condition of the surfaces, 
the molds obtained by DLP and LCD presented 
themselves better than the mold obtained by FDM, 
the molding results were more precarious due to the 
particularities of the technology, but also to the 
possible chemical reactions mentioned in the lines 
above. Instead, with the help of the master model 
made by LCD method for obtaining the negative 

shape in the mold of modellable material, 
satisfactory results were obtained, and could be an 
even better and more accurate solution for this 
application compared to FDM if the printing 
parameters and especially post-processing 
parameters are properly controlled.  

The present study shows an example of a 
successful combination between two groups of large 
technologies and with different working approaches 
for possible applications in precision mechanics – 
additive technologies and molding, and in the future 
the number of these applications will certainly 
increase with the more frequent use of more 
advanced additive technologies.  
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