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FLEXURAL TESTING MACHINE AS AN 
OFF-LINE CONTROL SYSTEM FOR 

QUALITY MONITORING IN THE 
PRODUCTION OF BENDED CERAMIC 

TILES 

 
Abstract: The capability to bend in a controlled manner Grès 
Porcelain stoneware tiles passing by a very exclusive process 
of pyroplastic deformation opens up entirely new opportunities 
in utilisation of this important family of ceramics. A bended 
tile can be exploited in innovative applications, such as stairs, 
shelves, benches and even radiators, turning this element from 
a simple piece of furnishing in a modern functional 
component. But this change in functionality also requires a 
different approach in the quality control, both at the product 
and process levels, that can no longer be limited to the use of 
tests specified in the regulations for traditional ceramics (e.g. 
colour, porosity, hygroscopic ...). This article describes the 
first device so far devised for the verification of resistance to 
bending of curved tiles, discussing the correct way of use. The 
adoption of this particular equipment as an off-line control 
device can represent a valid strategy for monitoring the 
product and process quality. 

Keywords: Grés Porcelain, mechanical tests, equipment 
design, international standard, quality control 

 
 
1. Introduction1 

 
Far from representing the current popular 
opinion, Grès Porcelain stoneware can be 
rightly considered as an very advanced 
material: compact, durable and economical, 
especially suited to meet the needs of the 
world of construction and civil buildings 
(ISO 14411, 2012). The porcelain stoneware 
slabs are obtained by a sintering process of 
ceramic clays, feldspar, kaolin and sand 
(Dondi, 1999). These basic materials are first 
milled into "slips" and then finely atomised 
                                                           
1 Corresponding author: Cristiano Fragassa 

email: cristiano.fragassa@unibo.it 

 

until a granulometrically homogeneous 
powder is obtained. At this point the mixture 
passes to the pressing phase where forces are 
applied by a mechanical compression of the 
order of 500 Kg per cm² before proceeding 
towards the oven for the thermal treatment. 
The firing takes place at a temperature of 
about 1150-1250°C in long kilns, up to 140 
meters, where the raw material is gradually 
brought to the maximum temperature, 
maintained there for about 25-30 minutes. It 
follows a gradual cooling down to the 
ambient temperature. The cooking process 
determines the transformation of powder in 
ceramic ("vitrification"), attributing the 
typical characteristics of abrasion resistance, 
water resistance and longevity. Extremely 
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