
 

Unit 19: Inspection and testing 
 

LO3: Understand how destructive testing methods 
are used for quality assurance 
 

Destructive test methods – Charpy Notch test 
 

Instructions and answers for teachers  
These instructions should accompany the OCR resource ‘Destructive test methods – Charpy Notch test’ 
activity which supports Cambridge Technicals in Engineering Level 3. 
 

 
 

 

The Activity: 
In Activity 1 learners are to watch a video showing an impact test being performed using a Charpy Impact (Notch) Test 
machine. 
 
For Activity 2 learners have been set the task of investigating the toughness properties of a range of metals. 
 
Suggested timings: 
1 hour 
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Activity 1 
In Activity 1 learners are to watch a video showing an impact test being performed using a Charpy 

Impact (Notch) Test machine.  The video explains how the machine operates, how the machine is 

calibrated, how tests are peformed and shows tests on sample materials.  It also explains that material 

toughness may vary with temperature. 

 

http://www.youtube.com/watch?v=tpGhqQvftAo 

 

This activity could be used as a class-based teaching resource. 

 

Learners are are tasked to answer the following questions. 

 

Answers to questions: 
1. What material property does the Charpy Notch Test determine? 

The Charpy Notch (Charpy Impact or V-notch) Test is used to determine the toughness of the 

sample of a material under impact testing. 

 

2. What type of machine is used to perform the Charpy Notch Test? 

 The machine consists of a mass at the end of a pendulum.  The machine is adjusted and 

calibrated prior to use and measures the energy absorbed by the test material.   

 

3. How is the machine calibrated prior to performing the test? 

 The pendulum is lifted to the starting position and the drag indicator adjusted.  The pendumum and 

mass is released without a sample in the machine.  When the friction is correctly compensated, 

then the machine will indicate zero impact energy. 

 

4. How is the test sample mounted into the machine? 

The sample is machined to shape with a v-shaped notch.  The tester places the specimen on a 

supported in the lower part of the machine, and adjusts its position with a centering device. 

 

5. What is the principle of operation of the machine? 

The machine works on the principle that the pendulum strikes the test piece, and that the test piece 

absorbs energy.  The amount of energy absorbed by the piece can be read from a dial indicators. 
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The pendulum only has potential energy in its starting position.  At its first reversal point the 

pedulum also has only potential energy.  The energy absorbed by the test piece is called notch 

impact energy (KV) which is the difference between the starting and the first reversal potential 

energy’s. 

 

6. State and explain the formula used to determine notch energy (KV) 

KV = mgH (starting energy of pendulum) – mgh (first reveral energy of pendulum) 

 

7. What proprterties does S235 strain aged plain carbon steel exhib – and why? 

The sample absorbs 13 joules of energy.  The specimen shows very little plastic deformation – it is 

brittle.  It therefore absorbs little energy before fracture. 

 

8. What properties does S235 normalised steel exhibit – and why? 

The sample absorbs 182 joules of energy.  The specimen shows high plastic deformation – and 

does not actually break.  It is highly ductile and is tough, so can absorb more energy.  

 

9. For the Charpy Notch Test - do all materials exhibit the same proerties at different temperatures – 

and if not why not (hint: the video discusses BCC and FCC crystalline structures)? 

 Different materials can exhibity different properties at different tempearures. 

 For Body Centred Cubic (BCC) materials the properties of these materials can change with 

temperature, changing from brittle to ductile.  These show a charaterisctic S shaped curve.  At 

lower tenperatures they are brittle, and at higher temperatures ductile. 

For Face Centred Cubic (FCC) materials, these exhibit the same toughness across all 

temperatures.  They do not exhibit a brittle to ductile transition. 

Learners could further investigate which materials are FCC and which are BCC. 

 

Teachers could demonstrate the Charpy Impact Test practically if access to suitable resources is 

available. 

 

 

Version 1 



 

Activity 2 
For Activity 2 learners have been set the task of investigating the toughness properties of a range of 

metals: 

• high carbon steel 
• low carbon steel 
• austenitic stainless steel 
• copper 
• aluminium 
• annealed brass 
• cold worked brass 
 

Learners might use the internet to perform their investigation. 

 

Accurate toughness values are not required for this activity, only some appreciation of being able to 

order the materials in terms of their Charpy impact energy.  Learners should also consider the toughness 

of these materials as a function of temperature. 

 

Typical results are shown below. 

 

 
 

It should be noted that some materials exhibit relatively constant toughness with temperature, while 

others exhibit a brittle/ductile transition as temperature increases. 

 

The results above show Austenitic Stainless Steel as being the toughest material with Cold Worked 

Brass being the least tough. 
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Low carbon steel clearly demonstrates a brittle/ductile transition.  Learners could investigate the reasons 

for this transition. 

 

Teachers could adapt this activity in order that learners investigate the relative toughness of a different 

range of materials, which could include polymeric materials and composites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

OCR Resources: the small print 
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, 

and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible 

for any errors or omissions within these resources.  

© OCR 2015 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the 

originator of this work. 

OCR acknowledges the use of the following content: English and Maths icon: Air0ne/Shutterstock.com 

Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk 

 

We’d like to know your view on the resources we produce.  By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that 
our resources work for you.  When the email template pops up please add additional comments if you wish and then just 
click ‘Send’.  Thank you. 

If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form 
which can be found here: www.ocr.org.uk/expression-of-interest 

 

Version 1 

mailto:resources.feedback@ocr.org.uk
mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20Lesson%20Element%20for%20Cambridge%20Technicals%20Engineering%20Unit%2019
mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20Lesson%20Element%20for%20Cambridge%20Technicals%20Engineering%20Unit%2019
http://www.ocr.org.uk/expression-of-interest

	Unit 19: Inspection and testing
	LO3: Understand how destructive testing methods are used for quality assurance
	Destructive test methods – Charpy Notch test
	Instructions and answers for teachers
	Activity 1
	Answers to questions:
	Activity 2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


