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Why UTM? 



Figure 5. Mechanical 
properties of AC-CNF 
hybrid films as a 
function of the AC/CNF 
mass ratio ranging 
from 0 to 4. a) Stress–
strain curves. b) Tensile 
strength at rupture. c) 
Young’s modulus. d) Strain 
to failure. e) Works of 
fracture. All measurements 
were performed at 50% 
relative humidity and 25 
°C, at a strain rate of 1 mm 
min-1. 

Figure 4. Mechanical 
properties of nanovaterite 
compacts. Ashby diagram 
displaying the specific modulus 
and specific compressive strength 
of the nanovaterite compacts in 
comparison to othermman-made 
and biomineralized materials. 
Data for the nanovaterite 
materials are indicated by red, 
orange and pink circles. 

Fig. 4. Mechanical properties of 
the synthetic nacre. (B) Specific 
fracture toughness versus specific 
ultimate flexural strength, 
illustrating the mechanical 
performance of the synthetic nacre, 
natural nacre, pure aragonite and 
their related materials 
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Figure 4. Micromechanical 
properties of silk-CNF 
membranes. (d) Young’s 
modulus and (e) ultimate 
strength of SF-CNF membranes 
with different CNF content. (f) 
Comparison of Young’s modulus 
and strength of SF-CNF 
membranes with other reported 
nanocomposites films containing 
CNF or SF materials; yellow 
region mainly contains SF based 
materials and blue region mainly 
contains CNF materials. 
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UNIVERSAL TESTING MACHINE (UTM) 

• A universal testing machine (UTM), also known as 

a universal tester. 

• Is used to test : 

•  Tensile strength  

• Compression test 

• Shear strength  

• Bend test  

• Fatigue test 

of materials.  

The "universal" part of the name reflects that it can perform many standard tensile and 
compression tests on materials, components, and structures. In other words, it is versatile. 



Components 

Load frame  Usually consisting of two strong supports 
for the machine.  

Load cell  A force transducer or other means of 
measuring the load is required.  

Cross head A movable cross head (crosshead) is 
controlled to move up or down.  

Means of 
measuring 
extension or 
deformation 

Many tests require a measure of the 
response of the test specimen to the 
movement of the cross 
head. Extensometers are sometimes used. 

Output 
device  

A means of providing the test result is 
needed. Many newer machines have a 
computer interface for analysis and 
printing. 

Conditioning Many tests require controlled conditioning 
(temperature, humidity, pressure, etc.).  

Test fixtures, specimen holding jaws, and related sample 
making equipment are called for in many test methods 



Load extension graph 

▫ Elastic deformation 

▫ Proportionality limit 

▫ Yield point 

▫ Tensile strength 

▫ Failure 



Young’s modulus 

• Young's modulus, also known 

as the elastic modulus, is a 

measure of the stiffness of a 

solid material.  

• It defines the relationship 

between stress (force per unit 

area) and strain (proportional 

deformation) in a material. 



Overview 
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