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This research focuses on the characterization of commercial ceramic tiles and experimental ceramic samples 
from a minero-petrographic and technological point of view to identify performance parameters and defects. 
Samples of industrial tiles and various raw materials were supplied by Gruppo Ceramiche Gresmalt S.p.A., 
D�OHDGLQJ�FRPSDQ\�LQ�WKH�FHUDPLF�VHFWRU��7KLV�FRPSDQ\�LV�DOVR�OHDGLQJ�D�SURMHFW�FDOOHG�67$57��https://www.
start-innovability.it/), Sustainable Data-driven Manufacturing, funded by the Ministry of Enterprises and Made 
in Italy, aimed at researching and validating technological solutions for digital transformation and product 
RSWLPL]DWLRQ�� 7KH� VWXG\� DQDO\]HG� WKH� VDPSOHV� WR� VXSSRUW� WKH� SURMHFW¶V� REMHFWLYH� RI� GHYHORSLQJ� SUHGLFWLYH�
DQG�FODVVL¿FDWLRQ�PRGHOV�IRU�WKH�TXDOLW\�RI�FHUDPLF�PDWHULDOV�XVLQJ�PDFKLQH�OHDUQLQJ�DQG�IHDWXUH�H[WUDFWLRQ�
WHFKQLTXHV��9DULRXV�DQDO\WLFDO�PHWKRGV�KDYH�EHHQ�XVHG��LQFOXGLQJ�RSWLFDO�PLFURVFRS\��;�5D\�GLIIUDFWRPHWU\��
scanning electron microscopy and electron microprobe analysis, to characterize the tiles from mineralogical, 
SHWURJUDSKLF�DQG�FKHPLFDO�SHUVSHFWLYHV��:DWHU�DEVRUSWLRQ�DQG�OLQHDU�VKULQNDJH��DIWHU�¿ULQJ��WHVWV�ZHUH�DOVR�
carried out to evaluate their performance characteristics. The results indicate that commercial tiles mainly 
KDYH�VRPH�VWUXFWXUDO�GLIIHUHQFHV��GHVSLWH�FRQWUROOHG�SURGXFWLRQ�SURFHVVHV��$QDO\WLFDO�WHFKQLTXHV�KDYH�UHYHDOHG�
microdomains and microstructures within the tiles that can cause defects. The experimental ceramic samples 
showed slight differences due to variations in the composition of the used raw materials and in the production 
FRQGLWLRQV� �PDLQO\� ¿ULQJ� WHPSHUDWXUH���:DWHU� DEVRUSWLRQ� WHVWV� KDYH� KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� SURFHVV�
parameters to ensure the compactness and strength of the product. In summary, the research provides preliminary 
LQVLJKWV�LQWR�WKH�WHFKQRORJLFDO�DVSHFWV�RI�FHUDPLF�SURGXFWLRQ��OLQNLQJ�WKHP�WR�GHIHFWV�DQG�SHUIRUPDQFH��ZKLFK�
can improve the optimization of production processes.


