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         Part 1: What is impact testing? 

 

Charpy impact testing, also known as Charpy V-Notch testing, is a 
method used to determine the toughness or impact resistance of a 
material, especially metals. The test measures the amount of energy 
absorbed by a material during a sudden impact. The test was developed 
around 1900 by S. B. Russell and Georges Charpy. The test became 
known as the Charpy test in the early 1900s due to the technical 
contributions and standardization efforts by Charpy. 

 

The Charpy impact test involves striking a notched specimen with a 
heavy pendulum hammer. The specimen is usually a small metal bar 
with a V-notch or U-notch cut into it. The hammer is released from a 
consistent, specified height, and it swings down to strike the specimen, 
causing it to fracture. The amount of energy absorbed by the material is 
measured in joules or foot-pounds. 

 

Three critical features of a Charpy impact test include: 

1. Impact Energy (Absorbed Energy): This is the energy 
absorbed by the material at the point of fracture.  

2. Notch Location: The location of the notch on the specimen is 
critical, as it influences the stress concentration and, therefore, the 
likelihood of fracture. 

3. Temperature: Charpy tests are often conducted at different 
temperatures to assess the material's behavior under varying 
environmental conditions. The colder the temperature, the less energy 
can be absorbed from an impact.  

 

Charpy impact testing is commonly used 
in the material selection and certification process, as well as welding 
procedure development, particularly in ASME code fabrication. The results 
of the test help assess the material's resistance to sudden loading and its 
ability to withstand impact forces at a given temperature. More simply, this 
test provides confidence about the material's ability to absorb impact forces 
at a given temperature without breaking. This is crucial for applications 
where materials may be exposed to dynamic loading conditions at low 
temperatures. The test results are often used to determine the ductile-to-
brittle transition temperature and can be valuable in selecting materials for 
specific applications, such as Nuclear, Heat Exchangers, Boilers, and 
Pressure Vessels. 
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Your positive feedback to the 

newsletter we have sent out over 
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As STEWARDS for your Custom 

Fabrication needs, providing 

valuable education to the 

marketplace and building strong 

relationships is our primary 

focus.  We promise to be your 

custom fabrication resource. 

 

We hope you find this newsletter 

beneficial as we share tips in the 

pressure vessel design and 

construction process. 

 

If there are any topics you would 

like us to address, please let us 

know. 

 



 

How it works.  
1. Specimen Preparation: 

• Obtain a representative sample of the material to be 
tested. (Plate, Pipe, Forging, Weld, HAZ…etc.)  

• Cut the sample into a specific shape; rectangular 
with standardized dimensions. (usually 10mm x 
10mm – see figure 2) 

• Machine a V-notch into the center of the sample. The 
V-notch is typically 45 degrees with a standardized 
depth. 

2. Temperature Selection: 
• Determine the testing temperature based on the 

requirements or specifications of the application.  
• Charpy tests can be conducted at different 

temperatures to assess the material's behavior 
across a range of conditions. 

3. Specimen Placement: 
• Secure the specimen in the Charpy test machine.  
• The specimen is supported horizontally with the V-

notch facing outward. 
4. Release Pendulum: 

• Raise the pendulum to a specified height and release 
it. The pendulum swings down and strikes the 
specimen opposite the V- notch, causing it to 
fracture. 

5. Measurement: 
• Measure the energy absorbed by the specimen 

during the impact. This is done by observing the 
height to which the pendulum swings upward after 
the impact compared to how high the pendulum 
swings without a test specimen. The difference in the 
height reflects the amount of absorbed energy. 

• Measure the lateral expansion of the specimen 
across the fracture compared to the original 
thickness of the specimen.  

• Record the percentage of shear on the facture 
plane as compared to a standard.  

• Multiple tests are conducted at the same 
temperature to obtain a reliable average value. 

 
Charpy Impact test results are utilized in many ways in our industry. 

You will find these results included in material test reports (MTR’s), 

welding procedure qualifications (PQR’s) used to weld impact tested 

materials, and standalone supplementary certifications. The information is valuable for quality control, 

material selection, and ensuring that materials meet specific performance standards. The Charpy V-

notch test provides valuable insights into how a material responds to sudden impact loads, making it 

an important tool for assessing the suitability of materials for various applications. 

Figure 2 Charpy V-Notch Specimen (Pre-test) 
from API Metallurgical Lab, Catoosa OK.  

 

 

Figure 5 Charpy V-Notch Specimen (Post-test) 



 

 

Upcoming newsletters on Impact testing:  

• Part 2: Why is Impact testing important or used in industry?  

• Part 3: When is impact testing applicable and what factors determine this?  

• Part 4: What is the cost of impact testing? 

o Material Costs 

o WPS’s and supplementary essential variables 

o Welding consumables and pre-use testing 

o Production Impact Testing Requirements 

 

BOARDMAN’S ASME Section IX SEMINAR 
 

Boardman is COMMITTED TO EDUCATION for our clients and our 

employees.  YOU asked for more educational opportunities from 

Boardman.  As STEWARDS for YOUR Custom Fabrication Needs, you able 

to turn to Boardman for these great seminars!  A great group of clients 

attended the second annual ASME Section IX Seminar on October 24-25, 

2023.  The feedback received from attendees was outstanding.  Each 

attendee walked away with a better understanding of Requirements & 

Mechanics of ASME Section IX, Welding, Brazing & Fusing Qualification, 

Review of welding processes & variables and Welder & Operator 

requirements, and 16 PDH hours!  A special thank you to a great partner, 

Mr. Walter Sperko, an expert and highly respected across the industry.  His 

experience specializes in metal fabrication technology, including material 

selection, welding, heat treating, inspection, quality assurance and failure analysis.  Please let us know if you interested in 

attending this seminar in the future or any other educational opportunities provided by Boardman. 

 

COMING SOON:  Boardman’s Section VIII Engineering Seminar in April and we look forward to going live 

with our brand-new website! 
 

We would love to hear from you and have an opportunity to 
quote your next project 
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