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2.0  
SIMULATION FOR 
ADHESIVES SELECTION

At Huntsman, all of our adhesives are 
tested in our ISO-accredited labs to 
ensure they deliver the desired properties 
and answer the specific needs of our 
customers. 

By carrying out a wide range of thermo-
mechanical characterization, we are also 
able to provide engineers with the required 
data for accurate numerical simulation of 
adhesive bonding. 
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2.1 INTRODUCTION

BEYOND THE LAB:  
APPLICATION OF BONDING  
AND SIMULATION DATA 
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A COMMITMENT TO GLOBAL QUALITY 

STANDARDS 

Determining the specific needs of an application to 

enable selection of an appropriate adhesive requires 

strict adherence to international testing standards. Our 

accredited testing facilities and technical experts can 

measure and interpret detailed test data, providing 

customers with tailored guidance according to the 

desired performance and specification requirements.

THE VALUE OF PHYSICAL AND MECHANICAL 

SIMULATION DATA  

In-depth application knowledge through testing enables 

a greater understanding of the behavioral properties of 

adhesives and how they are likely to perform in real-

world conditions. Putting our adhesives through a wide 

range of tests and lab simulations provides a wealth of 

data that can be used in many applications. 

In-depth application knowledge 
through testing enables 
a greater understanding 
of the behavioral properties 
of adhesives.

Understanding bond performance through mechanical 

and physical testing as well as numerical simulation 

provides our technical experts with fast and accurate 

process and performance data. Applying this knowledge 

in development and manufacturing offers invaluable 

insight to select the correct product for an application 

and achieving optimum bond performance.

ADHESIVE INNOVATION THROUGH CONTINOUS 
EXPLORATION

At Huntsman, we pride ourselves on our ability to 

explore what is possible beyond our business today. 

Our curiosity and commitment to delivering unrivaled 

quality standards and exceptional product performance 

drive our passion to advance the application of available 

chemistries.  With state-of-the-art testing facilities 

and greater access to complex data, our testing and 

simulation capabilities remain an important differentiator 

in designing and delivering adhesives that will address 

the current and future challenges of our customers.

   Discover our Material Models
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  Watch the video

ISO  

527-7
Tensile properties are determined  
by applying the ISO 527-7 test standard.

2.2 TENSILE PROPERTIES

ASSESS  
A MATERIAL'S  
STRENGTH  
AND RIGIDITY

Testing and simulation  
of tensile properties

Behavioral properties of adhesives exposed to variable 

stresses and their ability to withstand strain without 

breaking are vital when determining the most suitable 

adhesive for an application.

Tensile testing is designed to asses the strength of a 

material under load, as well as the strain (elongation) 

that occurs in the material as it is loaded.

The results obtained from tensile testing provide 

information on the strength, stiffness and deformation at 

rupture of a material under a longitudinal stress.

Assess the resistance of  
a material under tensile testing 
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TESTING PROCEDURE

At Huntsman the tensile properties of an adhesive 

are principally determined using the ISO 527-2 test 

standard. The test is conducted by placing cast or 

machined adhesive specimens in the grips of a universal 

testing machine and applying increasing load at a 

constant rate until specimen failure.

A relatively slow rate is used to determine the overall 

material stiffness, known as Young’s modulus, followed 

by a more rapid rate to obtain ultimate tensile strength 

(UTS) and fracture elongation. An extensometer is used 

to determine elongation and tensile modulus.

TEST PARAMETERS

Specimens are either molded to the chosen dimensions 

or machined from cured products, such as moldings or 

cast sheets.

The test specimens are so-called dog-bone geometries: 

either Type 1B (4 mm thick) or Type 5A (2 mm thick). 

Selection depends on the specimen preparation 

method and flexibility of the material. A minimum of five 

specimens are tested for each required orientation.

The speed of testing of the specimens will influence  

the results.  

For ISO 527-2, recommended test speeds are: 

•  5 mm/min for elongation < 100%  

•  20 mm/min for elongation > 100%

DATA PROVIDED

Measuring tensile properties provides the following 

parameters:

•   Tensile strength - the amount of force that 

can be applied to a specimen before stretches 

irreversibly or breaks (in MPa).

•   Tensile (Young's) modulus - the amount that a 

specimen stretches in response to an applied 

stress (in MPa). 

Young’s modulus is a measurement of the 

material’s stiffness.

•   Elongation - the increase in specimen 

length at the point of yield or failure divided by 

the original length (in %). 

Greater elongation indicates a more flexible 

material.

Tips for modeling and simulation

The following points should be 
considered when using tensile test 
results in numerical modeling

•  The model should take into account the temperature 

dependence of both elastic and plastic parameters.

•  For simulation of elasto-plastic behavior the entire 

stress-strain curve at the given temperature should 

be employed. When modeling, note that the total 

elongation at break in tensile test reports includes both 

elastic and plastic components.

•  For calculation of stress-based failure criteria, the 

tensile strength parameter should be extracted from 

the tensile test at the corresponding temperature. 

•  Potential strain rate effects on the loading response 

should be considered in the stress analysis.
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ISO  

527-2
Poisson’s ratio is determined  
by applying the ISO 527-2 test standard.

2.3 POISSON'S RATIO

MEASURE 
DIMENSIONAL 
CHANGE  
UNDER LOAD

Testing and simulation  
of Poisson's ratio

When an adhesive specimen is stretched in a 

longitudinal direction, it tends to get thinner laterally. 

The measurement of the relationship between how 

far a material is stretched and how thin it gets during 

stretching is an invaluable metric that helps product 

development teams.

The Poisson’s ratio is primarily used by engineers to 

identify exactly how much material can be stretched or 

compressed before it fails. This is commonly used in 

designing new structures because it allows engineers to 

consider the expected dimensional changes of a given 

material when under load.

The Poisson’s ratio measures  
the degree of change in length and 
width of a material as it is stretched in  
a longitudinal direction.
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TESTING PROCEDURE

Poisson’s ratio measurements are made according to 

the ISO 527-2 tensile test method. The tensile test is 

performed by placing adhesive specimens in a universal 

testing machine loading until failure, or until irreversible 

strain occurs (plastic deformation). For practical 

purposes, strain is defined as deformation of a solid due 

to an applied stress.

A test speed between 5 and 10 mm/min is applied for 

determining the Poisson’s ratio value using a special bi-

axial extensometer.

TEST PARAMETERS

Specimens are either molded to the chosen dimensions 

or machined from cured products, such as moldings or 

cast sheets.

The test specimens are so-called dog-bone geometries: 

either Type 1B (4 mm thick) or Type 5A (2 mm thick). 

Selection depends on the specimen preparation 

method and flexibility of the material. A minimum of five 

specimens are tested for each of the required direction. 

DATA PROVIDED

The Poisson’s ratio is a measurement of transverse 

strain divided by axial strain, expressed as: 

ѵ = - εt / εl

where ѵ is the Poisson’s ratio, εt is the transverse 

strain and εl is the longitudinal or axial strain.

It is defined as the negative ratio of the relative 

contraction strain (transverse, lateral or radial strain) 

normal to the applied load - to the relative extension 

strain (or axial strain) in the direction of the applied load 

(dimensionless ratio).

A high Poisson’s ratio means that the material exhibits 

large elastic deformation, even when exposed to low 

strain, while a material with a low Poisson’s ratio  

shows little deformation regardless of the magnitude  

of applied strain.

Tips for modeling and simulation

When the simulated loading case 
involves a temperature variation 
below and above the glass transition 
temperature of the material, the 
model should be calibrated with 
the Poisson's ratio as a function of 
temperature.

•  Poisson's ratio is almost constant in the glassy state 

and gradually increases to a plateau in the rubbery 

state. The theoretical asymptotic limit for an 

unfilled thermoset in the rubbery state is 0.5.

•  Smoothstep functions (sigmoid-like interpolation) are 

typically recommended to model the transition zone 

between the values in the glassy and rubbery states. 

•  The transition zone is defined as the temperature 

range between Tg onset and Peak tan delta when 

characterized using a DMA measurement.
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