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Introduction 
This task asks us to �determine force necessary to remove a piece of adhesive tape 
from a horizontal surface�. Relevant parameters are also to be investigated. 
Word �necessary� points that we have to find minima l force required, and, therefore, 
the most effective way of removing should be used: peeling. It is also said that 
surface should be �horizontal�; however, there is n o affect of the gravity forces on the 
interactions between tape and surface. Therefore, our surface should be just flat; not 
necessarily horizontal. 

Experimental setup 
Everything will be much easier if tape is 
peeled with constant force. At the same 
time, since the tape is peeled, the point of 
application of force is all the time moving. 
That is why the best option is to use 
gravity force: it�s constant, it always 
follows the object. So, experimental setup 
will be like this: a flat sheet of material 
(we used acrylic resin), which can be 
placed at different angles to the horizon in 
order to change peeling angle � angle 
between already peeled tape and surface 

(this is why we replaced word �horizontal� with wor d �flat�). The tape is placed on the 
lower side of the sheet, and a weight is attached to tape�s end. Then, dependence of 
coordinate of the border of still attached to the sheet tape on time is measured. 
As seen in fig. 1, this dependence is linear, therefore force, holding tape, is equal to 
the gravity force, acting on the weight. However, if attached mass is changed, 
dependence remains linear. Conclusion: tape �resists� detaching with the force equal 
to applied. To study this phenomenon, we should take a closer look at the clue 
behavior and interaction between tape and 
surface. 
Pressure sensitive adhesive 
There exist different types of adhesives; 
however, we had focused our research on 
the tapes, which used pressure sensitive 
adhesives (PSAs). This is the type of 
adhesive, which doesn�t require heating, or 
adding water to start adhesion; that is why it 
is the most common one. The adhesive itself 
is generally a viscoelastic non-Newtonian 
fluid1,2,3. It uses van der Waals interactions 
between its and other surface�s molecules. 
Most people think that �pressure sensitive� 
means that the higher pressure is applied 

Figure 1. Peeling weight is 0.5 kg, velocity is 
(2.38–0.02) mm/min. 

Figure 2. Is this pressure sensitive? 
Peeling weight is 0.5 kg, pressing mass 
ranges 0.1-30 kg. 



when sticking tape to the surface, the better will be interaction between them1. It is 
true for most double-sided tapes; however, as shown in fig. 2, it doesn’t work for the 
usual scotch tape (which is probably the most widely-used). In order to explain this 
fact, we had decided to study the reasons why double-sided tape does respond to 
the applied pressure. 
“Contact area”  
Two-sided tape has rather not flat surface: there 
are notable “hills” on it (see fig. 3). That is why, 
when putting this tape to some object, first the “hills” meet surface; and to make the 
lower parts of glue to reach the surface “hills” should be compressed. To describe 
this effect we had used “contact area” – area of the glue which actually interacts with 
the surface, in percents of all area of a sample.    

To measure this value another experimental setup was built. With one side tape was 
attached to a small panel (area of the panel was equal to the area of the sample). 
The other side of the tape was attached to the upper side of a sheet of glass and 
weights were placed on the panel. A small LED was attached to the side of the sheet 
and under the sheet a camera was placed. Then everything is set in the dark place. 
The main idea is that the glue, which interacts with surface, is in optical contact with 
it; and other glue is not. Therefore, light, emitted by diode, is scattered by the 
interacting glue, causing it to glow. A picture of the sample is taken (fig. 4), and then 
percentage of bright pixels is calculated using software.   
Fig. 5 shows dependence of the contact area 
on the applied pressure. At first it grows very 
fast: not many hills are touching the surface, 
and it’s not necessary to press hard to deform 
them. However, when the pressure is 
increased, the amount of glue which should 
be squeezed increases too; at the same time, 
deformation of the already compressed glue 
also increases. Therefore, 100% contact area 
is almost unachievable (even after putting 
over 60 kg on the panel it became only about 
96%). It can be noticed that with growth of 
pressure its error increases significantly. The 
reason for it is that with bigger weights it is more and more complicated to distribute 
the pressure uniformly. 

Figure 3. Double -sided tape 
through the microscope .  

Figure 4. Same sample after putting on it just a pa nel (89 g) 
and after putting on that panel 6 kg weight. 

Figu re 5. Pressing mass ranges 0.1 -10 
kg, sample area is 3.7X3.7 cm 


