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WHAT TENSION CAN AN ADHESIVE COMPOUND WITHSTAND? 
 
Understanding Stress, Elasticity, and Long-Term Performance in Bonded Façade Systems 
In modern bonded façade systems, the performance of an adhesive is about far more than 
simply “holding” two materials together. 
A professional adhesive system must be capable of absorbing and managing continuous 
stress caused by: 

• Wind loads 
• Thermal expansion and contraction 
• Structural movement 
• Humidity variations 
• Vibrations and dynamic forces 

To understand how an adhesive behaves under these conditions, engineers use what is 
known as the: 

 
Stress-Strain Relationship 
The stress-strain diagram describes the mechanical behavior of adhesive material under 
load. It shows: 

• How much stress is applied to the material 
• How much the material deforms or stretches as a result 

This relationship is essential in determining the flexibility, durability, and safety of bonded 
façade systems. 

 
The Elastic Phase: Flexible and Recoverable 

In the first phase of the stress-strain 
diagram, the adhesive behaves elastically. 
This means: 
When the applied load is removed, the 
adhesive returns completely to its original 
shape and dimensions. 
During this phase, deformation remains 
fully recoverable. 
Initially, deformation increases 
proportionally with the applied stress. This 
is called: 

• Linear Elastic Behavior 
Within this range, the adhesive responds 
predictably and safely to external forces. 
The limit of this proportional behavior is 
called the: 

• Proportionality Limit 
Beyond this point, the adhesive still behaves elastically, but the relationship between 
stress and deformation is no longer perfectly linear. This is known as: 
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• Non-Linear Elastic Deformation 
In this region, the adhesive becomes increasingly flexible while still maintaining its 
ability to recover. 

• The Elastic Limit: Maximum Recoverable Deformation 
The elastic limit defines the maximum stress level at which the adhesive can still 
return completely to its original shape after unloading. Beyond this point: permanent 
deformation begins 
The material no longer fully recovers 
Structural changes start occurring inside the adhesive 
This limit is critical in façade engineering because it determines the maximum safe 
movement range for the adhesive joint during normal service conditions. 

• Plastic Deformation: Permanent Change 
Once the stress exceeds the elastic limit, the adhesive enters the plastic deformation phase. 
At this stage: 

The material begins to “flow” 
Permanent deformation occurs 
The adhesive no longer returns to its original dimensions 
This phase is important because it demonstrates the ability of the adhesive to absorb 
extreme forces without immediate failure. 
In façade systems, controlled flexibility and energy absorption are essential for 
accommodating long-term structural movement. 

• Tensile Strength: Maximum Stress Capacity 
As stress continues to increase, the adhesive eventually reaches its: 

• Ultimate Tensile Strength 
This is the maximum stress the adhesive can withstand before internal weakening begins. At 
this point: 

The adhesive achieves its highest load-bearing capacity 
Local thinning or constriction may start occurring 
Structural integrity begins to decrease beyond this level 
A high tensile strength is important for ensuring reliable long-term façade stability 
under extreme conditions. 

• Breaking Strength: The Failure Point 
After the tensile strength is exceeded, the adhesive gradually weakens until rupture 
occurs. This final point is known as: 

• Breaking Strength 
At this stage: 

The adhesive connection fails completely 
The material can no longer absorb the applied stress 
Structural collapse of the bond occurs 
Professional façade bonding systems are engineered to operate far below this failure 
threshold throughout their entire service life. 
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Why Elasticity Is Essential in Façade Bonding 
Unlike rigid mechanical fixings, advanced adhesive systems must accommodate continuous 
movement within the façade construction. 
 
A high-performance façade adhesive must therefore combine: 

• Strong adhesion 
• High elasticity 
• Long-term flexibility 
• Resistance to fatigue 
• Durability under dynamic loads 

This ability to absorb movement without cracking or losing adhesion is one of the greatest 
advantages of bonded façade technology. 

 
Resilience and Toughness: Absorbing Energy Safely 
Two important properties in adhesive engineering are: 

• Modulus of Resilience 
The ability of a material to absorb energy within the elastic range without permanent 
deformation. 

• Modulus of Toughness 
The total amount of energy a material can absorb before rupture occurs. 
These properties determine how effectively the adhesive can withstand: 
Wind pressure and suction 
Thermal movement 
Vibrations 
Dynamic structural loading 
Without sufficient resilience and toughness, façade systems become vulnerable to 

cracking, fatigue, or long-term failure. 

 
Safety Factors in Structural Design 
In façade engineering, adhesives are never used at their maximum capacity. 
Instead, structural calculations use: 

• Working stress 
• Allowable stress 
• Safety factors 

This ensures that the actual stresses within the adhesive joint remain well below critical 
limits throughout the design lifespan of the façade system. 
Modern Eurocode safety philosophies apply calibrated safety factors to both: 

• Material strength 
• External loads 

This provides a reliable and controlled safety margin for long-term structural performance. 
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Why TWEHA® Bonding Systems Perform Reliably 
TWEHA® bonding systems are specifically engineered to combine: 

• High tensile strength 
• Long-term elasticity 
• Excellent fatigue resistance 
• Durable adhesion performance 
• Controlled flexibility under movement 

 
This allows our adhesive systems to safely absorb stress and movements continuously 
occurring within ventilated façade constructions. 
Combined with proper detailing and professional installation, TWEHA® bonding systems 
provide safe and durable façade performance for decades. 

 
Engineering Safe and Durable Façades 
Modern façade constructions are exposed to increasingly demanding environmental and 
structural conditions. 
Understanding how adhesive compounds behave under stress is essential for designing safe, 
reliable, and future-proof bonded façade systems. 
 
At TWEHA®, we combine advanced bonding technology with practical façade expertise to 
help architects, engineers, and contractors achieve maximum structural reliability and long-
term façade performance. 
 
Would you like to know more about adhesive mechanics, façade engineering, or high-
performance TWEHA® bonding systems? 
Our specialists are ready to support your next project with reliable technical expertise and 
advanced bonding solutions. 
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