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1. Introduction 

On 25 April 2013, the Instituto de Tecnología Cerámica (ITC) received three samples, supplied by 
the company CERÁMICA KERSA, S.L., identified with the following references: 

• Adhesive and porcelain tile assembly  

• Adhesive and wall tile assembly 

• Construction solution 

2. Tests conducted 

The determination of the shear and tensile bond strength of the porcelain tiles and of the wall tiles 
to the adhesive, and the determination of the tensile bond strength of the construction solution 
were requested.  

The methods used to perform these tests are briefly described below. 

Determination of the shear bond strength 

The test consisted of the determination of the shear force required to debond a known area of two 
porcelain tiles and of two wall tiles, respectively, joined at their fair faces with an adhesive. The 
adhesive was a double-sided adhesive tape with a polymer substrate.  

The pieces used in testing consisted of two fragments of tile, measuring about 6,8 x 4,8 cm, stuck 
together at their fair faces with the adhesive tape, the contact area being about 5,0 x 4,8 cm. As 
shown in Figure 1, the force was applied using a steel wedge with a 1-mm-thick flat edge that 
rested on one of the tile fragments, as close as possible to the side where the adhesive tape was 
stuck. The tests were performed in a universal testing machine at a speed of 0,5 mm/min. 

Shear bond strength was expressed as follows: 

 
A

Fmax=σ  (1) 

 ebA ⋅=  (2) 

where: 

Fmax = Maximum force (N) 

A = Contact area (mm2) 

b = Piece width (mm) 

e = Height of the fitted fragment (mm) 

σ = Shear bond strength (N/mm2) 
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Figure 1 Scheme and detail of the set-up used to perform the test 

 

Determination of the tensile bond strength 

The test consisted of the determination of the force required to debond a known area of two 
porcelain tiles and of two wall tiles, respectively, joined at their fair faces with an adhesive. The 
adhesive was a double-sided adhesive tape with a polymer substrate. 

The test consisted of subjecting to tensile force the adhesive layer between the two porcelain tiles 
and the two wall tiles, respectively, joined at their fair faces with an adhesive. To do this, as shown 
in Figure 2, the assembly of the two pieces, stuck together as described previously, was placed on 
two bottom support points, the upper piece resting on these supports. Two top support points were 
then set on the lower piece, which was suspended transverse to the two bottom supports. The tests 
were performed in a mechanical testing machine (Instron) at a constant deformation speed of 0,5 
mm/min.  

         
        
      

    Adhesive    
Tile  tape   Tile   

      



C131632 3/6 

 

 

Figure 2. Scheme of the tensile test. 

Determination of the tensile bond strength in the construction solutions 

The tensile strength of the construction solutions was determined by applying the tensile force as 
illustrated in Figure 3.  

The construction solutions were made up of a gypsum backing on which mesh-backed ceramic 
pieces were stuck by means of the adhesive tape. The tensile method consisted of adhering a steel 
block on the fair face of nine of the mesh-backed ceramic pieces, using an epoxy adhesive that 
was assumed to have a greater strength than the test adhesive, on which a force could be applied 
at right angles to the adhering surface. 

  

Figure 3. Scheme of the tensile test in the construction solutions. 

3. Results 

The results obtained are detailed below.  

Table 1 details the results of the shear force required to debond the adhesive tape or to break the 
tape’s polymer substrate. It shows the calculated average value and the scatter, as well as the 
maximum and minimum values obtained in the ten tests. 

Pieces 

Adhesive 
tape 

F 

F F 
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Table 1. Results of the shear bond strength test (N/mm2). 

 Adhesive and porcelain tile 
assembly 

Adhesive and wall tile assembly 

Average 0,37 ± 0,02 0,29 ± 0,02 

Maximum 0,40 0,32 

Minimum 0,33 0,25 

 

Table 2 details the results of the tensile force required to debond the adhesive tape or to break the 
tape’s polymer substrate. It shows the calculated average value and the scatter, as well as the 
maximum and minimum values obtained in the ten tests. 

Table 2. Results of the tensile bond strength test (N/mm2). 

 Adhesive and porcelain tile 
assembly 

Adhesive and wall tile assembly 

Average 0,45 ± 0,02 0,39 ± 0,02 1 

Maximum 0,40 0,35 1 

Minimum 0,50 0,42 1 
1 Most of the tested pieces exhibited failure in the ceramic body, so that the tensile bond strength 
was greater than the values obtained. 

Table 3 details the results of the tensile force required to debond the adhesive tape or to break the 
tape’s polymer substrate. In this case, since only 3 pieces were tested for each type of tile, the 
table presents the results of the three tests together with the calculated average value and the 
scatter. 

Table 3. Results of the tensile bond strength test (N/mm2). 

 A B C D 

1 0,14 0,09 0,09 0,09 

2 0,16 0,07 0,11 0,08 

3 0,16 0,07 0,12 0,09 

Average  0,15 ± 0,02 0,07 ± 0,03 0,11 ± 0,04 0,09 ± 0,01 

 

In the case of sample A (Figure 4), the separation occurred between the paper lining the gypsum 
backing and the gypsum backing. On the other hand, in some of the test pieces, the gypsum 
backing exhibited defects before the test, particularly in this sample (Figure 5). In the other three 
samples, the separation occurred between the adhesive tape and the mesh backer of the pieces. 
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Figure 4. Sample: A, B, C, and D respectively 

 

Figure 5: Detail of the gypsum backing of a test piece of sample A. 
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C D 
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Report no. C131632, issued at the request of the company CERÁMICA KERSA, S.L., consists of a 
title page and 6 pages. 

 

Castellón, 11 June 2013 

 

 

Dra. Francisca Quereda Vázquez  
Responsable del Laboratorio de Composiciones 
Cerámicas 

 

Liability clauses 
The results, conclusions and/or recommendations contained in this report are based on the tests conducted 
and/or information supplied by the requester. 

No liability is accepted for sampling accuracy and representativeness, unless sampling has been performed 
under our own supervision. Unless expressly stated, the samples and their references have been freely 
chosen by the requester. 

All rights reserved. The content of this report enjoys the protection afforded by law and may not be 
communicated, transformed, reproduced, or publicly distributed, either wholly or in part, without the express 
authorisation of Instituto de Tecnología Cerámica - AICE. Reproduction of this report is only authorised in the 
form of a complete photographic facsimile, to be sent singly and not massively to clients and/or suppliers of 
the requester, with the sole aim of informing them and always citing the authorship of Instituto de Tecnología 
Cerámica - AICE. 

Instituto de Tecnología Cerámica - AICE cannot be held liable for any use that the requester or any other 
person or body may make of the data or indications contained in this report, whether in benefit of or in 
detriment to any trade names which the requester may have cited in identifying the studied samples. 

This report has an exclusively commercial character and may not be used in any legal or administrative 
proceedings, either as an expert opinion or documentary evidence, without the express authorisation of 
Instituto de Tecnología Cerámica - AICE. Authorisation by ITC-AICE shall be conditioned, when required, 
upon payment by the client, including in advance, of the funds needed to cover the expenses associated with 
the defence of this report. ITC-AICE reserves the right to take any legal action it deems appropriate in the 
case of non-compliance with this clause. 

The reports issued by Instituto de Tecnología Cerámica - AICE may include any analyses, remarks or 
whatever other assessment might be deemed necessary, even though this may not have been expressly 
requested. 

Instituto de Tecnología Cerámica - AICE guarantees the confidentiality of the content of the present report. 
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