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ABSTRACT: Tenacity is the of the material to resist crack propagation brutal attempt bending produced by shock. A 
method for valuing property the resilient toughness is the attempt made with special-pendulum type hammer on 
standardized test specimens with different types of notches charged on their surface. 
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1. INTRODUCTION  
 
The trying of resilience is an attempt to shock 
and bending and it gives an indication of the 
impact resistance of the material, respectively, 
on its fibers and the transverse contraction of 
it. It is a dynamic mechanical test because the 
load application speeds are great, and it 
consists in breaking the specimen notched in 
one shot, with hammer-pendulum. It is 
necessary to measure the W power consumed 
in breaking of the specimen. Measuring 
energy consumption is direct reading of the 
value on the block of the pendulum. 
 
2. TECHNICAL REQUIREMENTS 
 
Measuring energy consumption of the test of 
resilience is possible by measuring the energy 
consumed in breaking the specimen, in 
Joules, and by determining the crystalline 
composition and fiber rupture, in percent (%). 
Energy measured characteristic shock 
resistance of materials. Request shock can be 
represented as a bending test performed with 
a punctuate force on a beam supported at the 
ends as shown in the figure below, where the 
force is placed at the middle of the beam and  
has a dynamic character being inflicted by 
shock. We can see that in the figure number 1. 

With resilience trying Charpy device can be 
expressed the rupture energy variation with 
temperature of the specimen. In this case it 
can be determine the temperature of transition 
from ductile fracture to brittle fracture which 
allows expression the behavior at break of the 
material. Tenacious materials, such as steel, 
are trying notched specimens made in two 
ways: V-notch depth of 2 mm and U notch 
depth of 2 mm or 5 mm. The V-notch 
specimen is 45 ° and it looks like the figure 2.  
The specimen in U-notch has the edge radius 
of 1 mm as we can see in the following fig. 3. 
U notched specimens to determine the 
specific energy of rupture energy measured 
by reference to the net sectional area of the 
specimen in the notch, feature called 
"resilience" noted KCU. Resilience is 
calculated by the ratio of rupture energy W 
(read) to the net sectional area S0 of the 
specimen in the notch so:  
KCU=W/S0 (kgm/cm2)                             (1) 
 
S0 = a(A-h)     
               
Where:  
       a - section width  
       h - net section height 
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Figure1. The bending request with a punctuate force 
 
  
  
 
 
 
 
  

Figure 2. V-notch specimen 
 
 
 

 
 
 

                                         
Figure 3. U-notch specimen 

 
 
 Resilience can be measured in J/cm2, the 
equivalence being 1kg m/cm2 = 9,8 J/cm2. 
Resilience measured on specimens with notch 
V is denoted KCV and determined like the 
KCU. There is this current trend to measure 
only breaking energy W, without reference to 
the sectional area of rupture. 
The current trend is to use ever more V-notch 
specimens. Cutting and processing of 
specimens should be done neatly to not 
introduce residual stress or cracks, which will 
alter the results. 
Section of damage by impact has two areas:  
- Looking bright central area called brittle 
fracture section;  
- Frosted area, usually located on the section 
called ductile rupture zone.  
After execution of the test is seen as breaking 
energy value is higher in ductile materials 
case and reduced in fragile materials case. 
The difference between the brittle and ductile 
materials can highlight by determining the 
rupture energy expressed by the integral curve  
 

in a tensile test at O to Fr as we see in the 
figure number 4. 
The crystalline type of the fracture is 
measured as a percentage as follows: 
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Where:  
Sr- rough-sectional area;  
The fibrous type is:   
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(3)  

Where:  
Sb-sectional area of the fiber breaking.  
The test consists of the following phases:  
- Measurement of the specimen size and 
notation of the parameters;  
- Verifying the losses of hammer - pendulum 
by empty triggering (the pointer should show 
corresponding energy value hammer); 
            



 
 
 
 
Annals of the „Constantin Brâncuși” University of Târgu-Jiu,Engineering Series, Issue 4/2014 
 

  60 
 

 

 
  

Figure 4. Tensile test curve 
 
- Place the specimen on the hammer – 
pendulum support with the notch in the 
opposite side of the blow and perfectly 
centered on the notch (Hammer will be in 
the down position);  
- Hammer-pendulum rises and loks in the 
upper position;  
- Triggers the hammer, break the specimen 
and read the breaking energy; specimen is 
considered broken if it is partially cracked 
and coached by hammer;  
-It calculates the resilience, the fibrous type 
and crystalline type by studying the section 
of fracture;  
- Shall draw the necessary conclusions 
from the behavior of the material (if the 
material is ductile or fragile). 
  
3. CONCLUSIONS 
 
Crystalline type and fibrous type are 
complementary characteristics of the 
materials under tests.  
Crystalline and fibrous type fracture 
surfaces are judged by standardized 
benchmark. 
Consequently resilience should not be 
confused with toughness.  

At apparent compositional changes the 
resilience does not true characterizes the 
tenacity. It is necessary to have 
standardized specimen and work with good 
device that meet the standards. 
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