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Unit R104 – Optimising Performance in 
Engineering Systems and Products    

Analysing component failure 
Instructions and answers for teachers  
These instructions should accompany the OCR resource ‘Analysing component failure’ 
activity which supports OCR Cambridge Nationals in Engineering.   

The Activity: 

This resource comprises of 2 tasks. The activities are best completed either in pairs or small groups. 

Learners may need to use online resources to research material uses or check their understanding to 

complete the activity. 

 

 

 
Associated materials: 

‘Analysing Component Failure’ learner activity sheet 
 
 
Suggested timings: 
Tasks 1 and 2: 1.5 hours 
 
  

This activity offers an 

opportunity for English 

skills development. 
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Learners working in pairs are given an engineered product to disassemble using either 

manufacturer’s manual or a set of instructions developed by the teacher. 

 

Task 1  

You are to disassemble the engineered product as if to carry out a necessary repair. 

 

During each stage of the disassembly, look for signs of fouling, residues of materials, lubricants, 

contamination, ingress, wear, and stress. 

   

Follow the manufacturer’s disassembly instructions. Use the manufacturer’s manual to take any 

given measurements to assess components for wear.  

 

Select appropriate tools for the disassembly without damaging component parts. 

 

Make a note of the following, paying attention to moving and static parts (casings, housings); 

 

List which component parts of the product show signs of any of the following: 

• fractures  

• fatigue  

• wear  

• seizure 

• vibration 

• corrosion 

 

List which parts require lubrication or cooling in operating conditions. 
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Example 
Learners disassemble a typical 240V hammer drill using manufacturer’s exploded diagram to show 

assembly methods and fixings. 

 

Learners select appropriate tools including torx driver, long/pin nose pliers, posi drive screw driver. 

• Outer casing. Sign of usage in a range of normal operating conditions with some signs of 

fatigue, but no cracks or substantial damage.   

• Electrical cable strain relief not intact. 

• Motor Brushes worn to excess. 

• Hammer selector cam shows signs of wear through vibration. 

 
Parts requiring lubrication. 

• Gearbox. 

• Hammer selector cam. 

• Chuck end open bearing. 

 

Task 2  

Using your observations and measurements, suggest the likely causes for the conditions leading to 

component wear of failure. You may want to use a table to present your findings.  
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Example 
Learners develop a table of their findings and recommended actions. 

Component/ 
assembly Condition, wear, damage etc Cause Repair/Action required 

Outer casing Signs of usage in a range of normal 

operating conditions with some signs of 

stress shown as a whitening of ABS 

casing, but no cracks or substantial 

damage.  Some grease collected inside 

case from gearbox and other matter/ 

dust.   

 

Normal usage and some signs of the drill 

being dropped. 

Clear inner casing of residue or 

lubricants and other matter.  

Electrical cable and 

plug 

Cable pulled through strain relief clamp 

and rubber boot stretched and split.  

Normal wear in-service wear and cable 

being pull/stretched beyond reach in 

use. 

 

Replace rubber boot if available. Secure 

cable outer insulation in strain relief 

clamp. 

Chuck Assembly Chuck shows sign of wear on outer 

sleeve with some dents but functional.   

Possible that drill has been dropped or 

has had an impact on the outer sleeve of 

the chuck by the operator due to partial 

sticking/seizure.   

 

Clean chuck and lubricate liberally with 

WD40 or similar freeing agent.  
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Component/ 
assembly Condition, wear, damage etc Cause Repair/Action required 

Gearbox Gearbox lubrication has solidified and Prolonged use without maintenance.  Clean gears and lubricate with 

this has resulted in early signs of wear recommended lubricant.   

on the gears. Some contamination with 

materials as a result of drilling, which 

appears to have entered through 

ventilation facility in the casing. 

 

Commutator and Motor brushes worn below minimum Normal wear. Replace brush set and lightly clean 

brushes  length of 12mm. Commutator requires commutator with very fine grade wet and 

light cleaning but is not pitted or burnt. dry.  

 

Bearings Some play in commutator end (sealed) Normal wear. Replace sealed commutator end 

bearing. Bearing is dry. Chuck end open bearing. Lubricate chuck end bearing. 

bearing requires cleaning and 

lubrication.  

 

Hammer selector Signs of wear through vibration but still Vibration through normal use. Lightly lubricate. 

cam functional.  
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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 2014 - 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 icon: Air0ne/Shutterstock.com 

 
 
 

 

To give us feedback on, or ideas about the OCR resources you have used, email resourcesfeedback@ocr.org.uk 


	Unit R104 – Optimising Performance in Engineering Systems and Products
	Analysing component failure
	Task 1
	Task 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 1.7
  /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 200
  /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 200
  /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


