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1.0  
ADHESION SCIENCE  
AND TECHNOLOGY

This guide is designed to help engineers 
overcome the reservations sometimes held 
about the use of adhesive bonding.

It includes an overview of bonding 
techniques and shows how joints may be 
designed and pre-treated to make the best 
use of adhesive bonds.

This guide has its roots in the first uses 
of synthetic structural adhesives: the 
ARALDITE® brand is known and recognized 
worldwide in both industry and the home 
environment.
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1.1 INTRODUCTION

A FEW WORDS  
ABOUT ADHESIVES
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Almost all industrial items produced are made up 

of components which need to be fixed together 

in some way. Mechanical fasteners such as 

screws, rivets or spot welds are frequently used, 

but engineers are increasingly choosing to use 

adhesive bonding. This assembly technique is well 

proven and capable of replacing or supplementing 

mechanical fastenings. Advantages of adhesive 

bonding include:

•   Outstanding lap shear and peel strength

•  Reduced component and/or assembly costs

•  Improved product performance and durability

•  Greater design freedom

•  Less finishing operations

Adhesive bonding is not a new topic; mankind has used 

adhesives or glues since the dawn of history.

The ancient Egyptians attached veneers to furniture with 

glue and prehistoric man is even believed to have used 

basic glues for attaching arrow heads and digging tools. 

These early glues were all natural substances made 

from plants, tree resins or animal parts. Nowadays, 

synthetic resins and polymers are commonly used, 

enabling much higher performance levels to be reached.

When components are bonded together, the adhesive 

first thoroughly wets the bonding surfaces, filling the gap 

between them before hardening to form a bond. Once 

hardened, the bond can withstand the stresses imposed 

during use. High-performance adhesives often harden 

through a chemical reaction and have a strong affinity 

to joint surfaces. Adhesive bonding is sometimes called 

chemical joining to differentiate it from mechanical joining.
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1.1 INTRODUCTION

HUNTSMAN 
INDUSTRIAL ADHESIVES

Our industrial adhesives form 
extremely strong and durable bonds 
with plastics, metals, glass, rubber 
and many other materials. 

Adhesives have been successfully used for many years 

in very demanding industrial applications including 

aerospace, automotive, wind energy, sport and leisure, 

railways, construction and medical equipment. 

Our industrial adhesives form extremely strong and 

durable bonds with plastics, metals, glass, rubber 

and many other materials. Designers in just about 

every industry have found that bonding with Huntsman 

adhesives can provide the solution to the design 

challenges created by new materials, new applications 

and new manufacturing methods.

Our industrial adhesives are easy to use, but to ensure 

high-performance bonding it is key to closely follow the 

instructions supplied with our products. 

Key instructions  
for a successful bond

•  Resin and hardener components must be

carefully measured in the correct ratio (found in

our technical datasheets) and thoroughly mixed

together.

•  Joint surfaces must be degreased and, when

necessary, pre-treated.

•  Minimum curing temperature and curing time

must be observed (data given in the technical

datasheets).

•  Jigs or other fixtures must be used to prevent

the bond surfaces from moving relative to one

another during the curing process.

•   Though only light pressure is needed, it should

be applied as evenly as possible over the

whole bond area. Excessive pressure may

leave the joint with insufficient adhesive.
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  Watch the video

DESIGNING 
TO BOND

In order to get the best performance from an adhesive 

bond it is important to design the component for a 

bonded joint, rather than simply trying to bond parts 

designed for mechanical fastening.

Methods of application of the adhesive and the 

assembly of the components must always be 

considered at the design stage. Together, with 

the curing conditions, these determine the choice 

of adhesive to be used.

Computer simulation is a technique which is increasingly 

used for the design of adhesively-bonded structural 

joints. Simulation offers engineers a reliable evaluation of 

joint deformation and strength. Comprehensive Material 

Models are available for the ARALDITE® adhesive 

range. Based on laboratory material characterization, 

the Material Models provide a wealth of information on 

the physical, mechanical and thermal behavior of our 

products. Material Models include detailed experimental 

data of adhesive mechanical properties (tensile and 

fracture properties), adhesion properties (lap shear, peel) 

and curing phenomenon (glass transition temperature, 

shrinkage, density, hardness).

Use of ARALDITE® Material Models allows engineers 

to achieve robust adhesive joint simulation, assisting 

adhesive selection and joint design, as well as greatly 

reducing the physical part testing required for the design 

process.

At Huntsman we develop 
adhesives that meet  
the needs of many industries  
and we focus on one goal:  
making our customers'  
ideas possible. 
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FIG.1A STIFFENING EFFECT WITH BONDING 

The diagram shows how a joint may be designed to take advantage of the stiffening effect of bonding. Adhesive 

forms a continuous bond between the joint surfaces. 

1.2 ASSESSMENT OF BONDING

ADVANTAGES 
OF ADHESIVE 
BONDING

Adhesive bonding can offer reduced stress, greater stiffness, improved 
aesthetic appearance and lower complexity for parts. 
All of these advantages can ultimately translate into economic benefits: 
simplified design, easier assembly, lighter weight (reduced energy 
consumption) and extended service life.

8



FIG.1B STIFFENING EFFECT WITH RIVETING

Rivets and spot welds pin the surfaces together only at specific points. Bonded structures are consequently much 

stiffer and loading may be increased (by up to 30 - 100%) before buckling occurs.

CONTINUOUS BOND

The stress is uniformly distributed over the entire bond 

area when a load is applied whereas stress is highly 

concentrated in a few areas when spot welding or 

mechanical fasteners are used. Bonded assemblies will 

therefore typically provide a longer service life under load.

IMPROVED APPEARANCE

Adhesive bonding gives a smooth appearance to parts. 

There are no protruding fasteners such as screws or 

rivets, and no spot welds marks.

STIFFER STRUCTURES

The continuity of a bonded assembly will produce stiffer 

structures. Alternatively, if increased stiffness is not 

needed, the weight of the structure can be decreased 

while maintaining the required stiffness. (Figure 1A and 1B)

COMPLEX ASSEMBLIES

Complex assemblies can often not be joined together 

by any other fastening technique. Composite sandwich 

structures are a typical example.
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