
W A T E R J E T  C U T T I N G

151GTI 4/2022

With glass being an ideal material for windows and drinking glasses, TECHNI WATERJET’s 

cutting solutions arise from its keen attention to glass’ low tensile strength, which won’t 

withstand much force before breaking while its high compressive strength will have it 

withstanding much pressure without breaking.

TECHNI WATERJET TECHNI WATERJET  
and the mechanical 
properties of glass
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DENSITY
A After over 20 years 
of experience in the 

field of industrial machin-
ery I’m often reminded 
that density is a measure 
of how much mass is con-
tained in a given volume. 
The denser an object is, the 
more mass it has in a given 
volume. Glass is a material 
with a very high density. In 
fact, it’s one of the densest 
materials we know. This 
means it has a very high 
mass per unit volume. One 

of the reasons glass is so 
dense is because it’s made 
of silicon dioxide (SiO2) 
- a very heavy molecule. 
When combined with other 
elements to form glass, this 
molecule makes the result-
ing material very dense in-
deed. Another reason glass 
is so dense is because it’s 
non-porous. This means 
there are no empty spaces 
within its structure. This is 
in direct contrast to a ma-
terial like wood, which has 
many empty spaces within 
its structure. Again, the 
lack of empty space makes 
glass very dense. The high 
density of glass is one of 
the reasons it’s such a use-
ful material. Glass can be 
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used to create products that 
are very strong and dura-
ble. Not only. It’s resistant 
to many chemicals and can 
be used in a variety of ap-
plications.

GLASS TENSILE 
STRENGTH
The tensile strength of glass 
is a measure of its ability to 
resist being pulled apart. 
This is an important prop-
erty for many applications, 
as it helps to ensure that the 
glass will not break under 
stress. The tensile strength 
of a material is usually ex-
pressed in terms of its ulti-
mate tensile strength, which 
is the maximum amount of 

force that can be applied 
before the material breaks. 
Glass has a relatively high 
ultimate tensile strength, 
meaning that it can with-
stand a significant amount 
of force before breaking. 
However, it’s important to 
note that glass is also brittle 
as a material, meaning that 
it can break suddenly and 
unexpectedly when subject 
to overmuch force.

ELASTICITY
Glass is a brittle material that 
can easily shatter when hit or 
dropped. However, it’s also 
very elastic, meaning that it 
can bend and deform with-
out breaking. Here’s why 
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able to resist such forces. 
So when choosing the ap-
propriate glass for some 
project, it’s important to 
account for all the prop-
erties that are important 
to the project. Compres-
sive strength is just one of 
many factors one should 
consider for choosing 
thickness, type of glass 
and manufacturing pro-
cess - all of which can af-
fect compressive strength. 
Generally, thicker pieces of 
glass have higher compres-
sive strength. Compressive 
strength measures how 
well glass can resist forces 
trying to compress it.

YOUNG’S MODULUS
Young’s modulus of glass 
is a measure of the stiff-
ness of glass. It’s used to 
calculate the amount of 
deflection that a glass sam-
ple will experience under a 
given load. Young’s modu-
lus of glass is determined 
by taking the ratio of the 
applied load to the result-

glass is often 
used in windows and wind-
shields: it can flex under 
impact without shattering. 
Indeed it’s also the elastic-
ity of glass that makes it an 
ideal material for many ap-
plications.

COMPRESSIVE 
STRENGTH
When it comes to glass, 
compressive strength is one 
of the most important prop-

erties to consider. It’s this 
strength that determines 
how well the glass can 
withstand any forces trying 
to compress it. The higher 
the compressive strength, 
the better the glass will be 
able to resist such forces. 
There are different ways 
to measure compressive 
strength, the most common 
being to use a compression 
test machine. This machine 
will apply force to a small 

piece of 
glass in order to measure 
the force required to break 
it. The results of these tests 
can then be used to de-
termine the compressive 
strength of the glass. There 
are many factors that can 
influence the compressive 
strength of glass. The type 
of glass, the manufactur-
ing process, the thickness 
of the glass - even the envi-
ronmental conditions. Gen-
erally speaking, however, 
the compressive strength 
of glass increases with the 
thickness of the glass. This 
is because thicker pieces of 
glass are better able to resist 
any forces trying to com-
press them. While the com-
pressive strength of glass is 
an important property, it’s 
not the only one. Tensile 
strength, for example, is 
also important. This meas-
ures how well the glass can 
withstand forces that are 
trying to pull it apart. The 
higher the tensile strength, 
the better the glass will be 
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als, including metals, plas-
tics, stone, and even glass. 
While waterjet cutting can 
be used to cut any num-
ber of materials, there are 
some advantages to us-
ing it on glass. First, glass 
is a very strong material. 
This means it can with-
stand the high pressures 
involved in waterjet cutting 
without breaking or shat-
tering. Second, glass is a 
very smooth material. This 
smoothness helps to ensure 
that the waterjet cutting 
process produces clean, 
precise cuts. Overall, glass 
is a strong and durable ma-
terial that can be used in 
a variety of ways. Finally, 
it’s important to handle it 
carefully, however, as it’s 
susceptible to breakage and 
scratching.

ing deflection and will 
vary according to the type 
of glass and its composi-
tion. For example, soda-
lime glass has a Young’s 
modulus of around 72 GPa 
while leaded crystal glass 
has a Young’s modulus of 
around 87 GPa. The higher 
the Young’s modulus, the 
stiffer the glass. Young’s 
modulus of glass is impor-
tant for applications where 
high levels of stiffness are 
required, such as in optical 
fibres and windshields. It’s 
also a key parameter for 
designing glass structures 
that can withstand large 
loads without failure.

POISSON’S RATIO
Poisson’s ratio of glass is a 
measure of the compress-
ibility of the material. It’s 
defined as the ratio of the 
transverse contraction 
strain to the axial strain. 
Glass has a relatively high 
Poisson’s ratio, which 

means it’s highly com-
pressible. This property 
makes it an ideal mate-
rial for use in applications 
where compressive forces 
are applied, such as in op-
tical fibre cables. Glass also 
has a high resistance to 
shear forces, which makes 
it ideal for use in appli-
cations where Shearing 
forces are applied, such as 
in the manufacture of bul-
letproof glass.

MODER 
APPLICATION 
OF GLASS
Glass is also a very hard 

material, meaning it can 
scratch and chip easily. 
This is why it’s important 
to handle glass carefully 
and avoid dropping it or 
letting it come into con-
tact with sharp objects. 
Glass is also a good insula-
tor of heat and electricity, 
which makes it useful for 
a variety of applications. 
One of the more recent 
applications for glass is 
waterjet cutting. Waterjet 
cutting is a process that 
uses high-pressure water 
to cut through materials. 
This process can be used 
to cut a variety of materi-
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