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До збірки включені тези доповідей, які присвячені технічним і технологічним 
інноваціям у виробництві друкованої продукції і в пакувальному виробництві, 
інформаційним, мультимедійним та web-технологіям, розробці інтелектуальних систем, 
обробці графіки та управлінню кольором. Розглянуто також питання маркетингу і 
реклами в поліграфії, використання нових методів навчання фахівців для видавничо-
поліграфічної галузі, зв'язок навчального процесу з виробництвом. 

Тези конференції можуть представляти інтерес для викладачів, науковців, 
бізнесменів, видавців, фахівців видавничо-поліграфічної та рекламної галузі, 
розробників мультимедійних інформаційних продуктів, аспірантів і студентів. 
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ACCURACY OF REPRODUCING ELEMENTS 
OF SOUVENIR PRODUCTS BY 3D PRINTING 

 

Volodko M.Yu., master's student, Department of TPV, NN VPI KPI 
Klymenko T.E., associate professor, Department of TPV, NN VPI KPI 

 
Improving the efficiency and quality of modern printing production requires 

new approaches, in particular, the introduction of additive technologies, the use of 
which makes it possible to expand the production of advertising souvenirs. At the 
same time, the accuracy and quality of production of souvenir products depends on 
the choice of 3D printing technology, equipment and consumables. On the 3D 
equipment market, there are already models in which printing products are obtained 
both by removing an extra layer of consumable material and by sequentially applying 
layers of consumable material that repeat the outline of the model. Among the 
advantages of the use of additive technologies in the advertising and souvenir 
industry, it is determined that in the case of complicating the configuration of a 3D 
product or even completely changing its shape, no additional financial costs are 
expected, because most 3D equipment, basic structures, have collapsible nodes, 
which allow you to vary the dimensions of the 3D equipment, which at the printing 
stage affects the dimensions of the souvenirs that will be printed. Today, 3D printing 
can be performed by the following methods: 1. Extrusion (FMD) – extrusion of 
molten material. 2. Photopolymerization – hardening of the polymer with ultraviolet 
light or laser radiation (SLA). 3. Printing by the method of sintering and melting of 
materials (SLS). 

3D printing was investigated as a modern way of printing souvenir products in 
the printing field, and a study of dimensional characteristics that affect the accuracy 
of reproduction and surface roughness of souvenir products obtained by 3D printing 
was conducted. The product model was designed in the Blender CAD program and  
8 samples were obtained by the FDM printing method on a 3D printer with 
kinematics of the da Vinci 1.0 Pro 3-in-1 model type. 

During printing, one of the most common polymer materials – PLM plastic 
was chosen as the research object. At the modeling stage, the dimensional 
characteristics of the product under study were set: thickness a = 10 mm, length  
b = 25 mm, height c = 15 mm, and different modes of the product printing process 
were set: speed – V1 = 30 mm/s, V2 = 60 mm/s, temperature – T1 = 190° С, T2 = 200° С, 
extrusion diameter – d1 = 0.2 mm, d2 = 0.3 mm. 

As a result of printing the test sample of the form, the material shrinks and 
deviates from the specified dimensional characteristics of the part. 

A smooth micrometer MKUK-25 was used to measure accuracy. In the process 
of measurement, three linear dimensions a, b, c were measured on test samples of the 
3D model. 

Based on the selected modes of printing technological parameters and matrix 
of the planning experiment, the matrix of the experiment was compiled (table 1). The 
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results of studies of the dimensional characteristics of each side after shrinkage of the 
sample material are presented in the table 2. 

 

Table 1 – Experiment planning matrix 
Number of the tested 

sample 
Print speed  

V, mm/s 
Temperature, 

T, °C 
Extrusion diameter,  

d, mm 
1 30 190 0,2 
2 60 190 0,2 
3 30 200 0,2 
4 60 200 0,2 
5 30 190 0,3 
6 60 190 0,3 
7 30 200 0,3 
8 60 200 0,3 

 

Table 2 – Averaged results of studies dimensional characteristics of samples 

Experiment number Number of 
measurements 

Average values of measurements 
a b c 

1 3 10,37 24,75 14,53 
2 3 10,26 24,78 14,61 
3 3 10,39 24,75 14,54 
4 3 10,28 24,66 14,54 
5 3 10,37 24,71 14,45 
6 3 10,31 24,45 14,45 
7 3 10,31 24,45 14,45 
8 3 10,24 24,62 14,49 

 

In fig. 1 shows the values of the dimensions of the experimental samples, 
namely: straight line is the specified dimensions a = 10 mm, curved line is the line of 
the actual size according to the average values, and deviation from the nominal size, 
the variance is indicated by dots. 

 

 
Figure 1 – Deviation of side a = 10 mm from the nominal size 

 

As a result of experimental studies of the influence of printing process modes 
on the dimensional characteristics of the accuracy of souvenir products, it was 
established that with an increase in the printing speed, the shrinkage of the 3D 
product material increases. 


