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Information

1. Warning

• The instrument must be securely positioned 
and fastened onto a level bench or table 
capable of supporting its weight.

DO NOT:
• use the instrument near water
• clean the instrument with solvents (apart 

from the indenter and clamping system)
• open the case. There are no user serviceable 

parts inside
• attempt to lift the instrument by the handles 

or panel clamping mechanism
• expose to; excessive heat or humidity, 

aggressive and/or solvent and/or corrosive 
substances, fl ammable substances, excessive 
vibration

Defects and Extreme Usage
If safe operation can no longer be presumed, 

shut down the unit and secure it against 
unintended operation. The unit must be 
presumed unsafe to operate if;

• It shows visible damage
• It no longer operates
• It has been stored for long periods under 

adverse conditions
• It has received harsh treatment
*This instrument complies with standard EN61010-1 2001 Safety 
requirements for electrical equipment for measurement, control 
and laboratory use

!
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• Zero plate
• Clamp ring
• Operating handle
• Button
• LCD display
• Base plate
• Magnifying glass

Information

Clamp ring

Operating handle

Base plate

LCD display

Zero plate

Button

Operating handleMagnifying glass
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System Description

2. System Description

The Cupping Tester was originally designed 
to assess the resistance of coatings of paints 
varnishes (and related products) to cracking 
and/or detachment from the substrate under 
different conditions of controlled deformation. 
The instrument has since been redesigned and 
now includes:

• 10:1 gear box for ease of use
• Double-handed operation
• Integral digital readout
• Zero retention at power-off
• Ergonomic design for ease of use and 

viewing of test
• 10x illuminated magnifi er
• 20mm range with 0.01mm resolution
• 100-240V power adapter with 5V DC output 

via USB cable

The BYK-Gardner byko-cup M provides a means 
of carrying out such a test under precisely 
controlled conditions, resulting in repeatability 
of results.

*The machine meets the requirements specifi ed in: BS 3900 E4, BS EN 
ISO 1520, DIN 53166, DIN 53232, JIS K5600-5-2 and JIS B7729.
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Unpacking:
Carefully open the packaging, remove the 
smaller instruments before removing the 
instrument itself.  Make sure all components in 
the component list are included.

Installation:
*Prior to installation, keep in mind that the 
instrument must not be exposed to; excessive 
heat or humidity, aggressive or corrosive 
substances, fl ammable substances, or excessive 
vibration
1. Place the instrument on a fi rm, hard and 

level surface, strong enough to support its 
weight without signifi cant vibration with 
adequate access to the front and sides.

2. The power adapter is supplied with plugs 
for various country requirements. Select the 
plug suitable for your requirements. Insert 
the power adapter into a suitable receptacle. 
power adapter requirements are 100-240 
VAC. Using the provided cable. Plug the 
micro USB connector into the receptacle on 
the rear panel.

3. Position the instrument with the LCD 
towards the operator, leaving suffi cient 
room to operate the two handles without 
obstruction.

4. Unfold the two operating handles so they 
snap in place.

5. Slide off the battery cover on the magnifying 
glass. Insert the four AAA cells into the body 
(see battery orientation indicated on the 
cover).

Start-up
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Start-up

6. The magnifi er assembly is supplied 
separately. Slide the circular shaft through 
the clamp plate and tighten the clamping 
knob. Slide the shaft of the assembly into 
the receptacle on the instrument and tighten 
the clamp knob. Adjust to a position for 
optimum viewing of the sample.

7. Carefully install the two handles into the 
clamping ring. Turn the handles on the 
clamping ring counterclockwise to raise 
the clamping ring from the clamping 
surface. Rotate the operating handles 
counterclockwise (as viewed from the right 
hand side of the instrument) to lower the 
hemispherical Indenter below the clamping 
surface.

8. The byko-cup M is now ready for use.
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1. Power on the instrument with the switch 
located on the rear panel. Switch on the 
magnifi er, if required.

2. Rotate the operating handles 
counterclockwise (as viewed from the right-
hand side of the instrument) to lower the 
hemispherical indenter just below the level 
of the bottom clamping ring.

3. Insert the zero plate and rotate the 
clamping ring clockwise to securely retain 
the plate.

4. Press and hold the button to zero the 
instrument’s measurement system (zero 
position). The display will show:

 Touch Zero Plate! 
 Then Press Button

 Lightly hold one of the operating handles 
with two fi ngers and slowly turn the 
handle counterclockwise (as viewed from 
the right-hand side of the instrument) 
to raise the hemispherical indenter until 
a slight resistance is encountered. When 
this position is reached, stop turning; 
the Indenter is now in contact with the 
underside of the test panel. Press the button 
once more to zero the instrument. The 
display will now show:

 Cupping 0.00
 Position 0.00

 Cupping
 The Cupping display indicates indentation 

depth in millimeters. 

Operation
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 Position
 The position display indicates the indenter’s 

position relative to the zero position.

 Loosen the clamping ring by turning 
counterclockwise and remove the zero plate.

5. Carefully pass the prepared test panel 
(coated side facing upwards) through the 
slot (at 90° to the operator) so that the 
center of the indenter is at least 35 mm from 
the edge of the test panel.

6. Clamp the test panel in position by turning 
the handles on the clamping clockwise – 
hand force is suffi cient.

7. There are two test methods. Choose one of 
the two procedures below.

Method A – Pass/Fail
 A pre-determined depth of deformation is 

applied to the test panel in order to test for 
compliance to a specifi cation. The test panel 
may or may not fail at the applied depth of 
deformation. Having set the zero position, 
turn both the handles (clockwise as viewed 
from the right-hand side of the instrument) 
to raise the indenter to the depth required 
as shown on the LCD.

Method B – Failure Point
 The depth of test panel deformation is 

increased until the fi rst moment cracking 
and/or detachment of the coating is 
observed; this marks the failure point, 
and no further deformation is required. 
Observe the deformation with standard 
corrected vision or, by agreement, with the 
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use of the magnifying lens. The turn rate 
may be reduced slightly (in order to assist 
observation) at the fi rst sign of coating 
failure. Take the LCD cupping reading at the 
fi rst failure point.

*For both methods turn the handle at a constant rate of 0.2 
±0.1 mm per second – i.e. at one revolution per second.

8. After completion, unclamp the sample (it 
will be necessary to allow the clamp-ring 
suffi cient room for the indented dome to be 
removed).

9. Check for any detached coating on the 
instrument and remove these before starting 
another test.

10. Turn the handles in a counterclockwise 
direction (as viewed from the right-hand 
side of the instrument) to lower the 
hemispherical indenter until 0.00 or less 
is shown on the LCD and then reverse 
direction until 0.00 is shown. The byko-cup 
M is now set at the zero position and is 
ready for the next test.

11. To conform to the standard, repeat the 
test on a new coated test panel, to confi rm 
the previous result. If the results differ 
signifi cantly, further testing is required in 
order to obtain consistent readings.

12. Record the values, stating whether the 
results were obtained using standard 
corrected eyesight or by use of the 
magnifying glass.
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Operation

13. Continue testing or switch off the 
instrument as required. Unplug the power 
supply if the instrument is not to be used for 
long periods.

Operation Notes:
 The instrument will accommodate panels 

with a maximum width of 100mm.
 Reference to the test method recommends 

the use of burnished steel panels with a 
width and length of at least 70 mm and 
a thickness range of 0.3mm to 1.25mm 
(maximum).

 Do not exceed the above fi gures as this may 
cause permanent damage to the instrument.

Zero 
 All measurements are taken from the 

zero position (where the indenter is level 
with the base of the clamp area). It is not 
necessary to re-zero the zero position when 
power is switched off and on. However, 
large ambient temperature changes will 
affect the readings to a small extent, and 
it is good practice to regularly re-zero the 
instrument.

Power Off
 Turn off the power using the switch on the 

back panel. The zero position will be stored 
during power off.
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Maintenance

5. Maintenance 

The frequency of regular maintenance depends 
on the degree of use, together with the 
thickness of the test panels used –

• Heavy use – every 3 months
• Medium use – every 6 months
• Low use – every 12 months

1. Conduct a functional check to ensure that 
the clamp plate is free to rotate, treat the 
screw threads sparingly with light grease.

2. Turn the operating handles for complete 
travel of the indenter, (nominally 20 mm). 
Ensure the movement is smooth and even.

3. Inspect the hemispherical indenter for any 
signs of wear, for example, fl ats on the 
surface. Replace if necessary.

4. Check the magnifying glass condition. Clean 
if necessary.

5. Inspect the batteries physical condition for 
leakage in the magnifying glass. Remove and 
replace if necessary.

6. Remove batteries if leakage occurs. Clean the 
housing and fi t new batteries and re-check 
function.

*Remove the batteries from the magnifi er if the byko-cup M is not 
to be used for prolonged periods.
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Maintenance

Maintenance Schedule

 Between tests

 Clean the indenter and clamp system as 
necessary.

 Daily

 Check the zero-datum as required.

 Yearly

 Have the instrument serviced and calibrated 
by a trained and qualifi ed service engineer

Cleaning

 Do not use solvent to clean the outer 
surfaces of the instrument. Use a damp cloth 
and mild detergent solution. 

 The clamp and indenter may be carefully 
clean with solvents if removed before 
cleaning. 

*Do NOT apply a large side-force to the spindle when cleaning it.
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Components/Ordering Guide

6. Components/Ordering Guide 

byko-cup M
Cat No. 5415
Complies with:
BS 3900, DIN 53166, DIN 53232, ISO 1520, JIS K 
5600-5-2, JIS B 7729

Cat. No. Description

5415 byko-cup M

5416 Zero Plate

5417 Magnifi er

5418 Indenter

Service and Spare Parts

For all service and spare parts requirements 
please contact either:

BYK-Gardner USA
9104 Guilford Rd
Columbia, MD 21046
USA

800-343-7721
301-483-6500

Or:

BYK-Gardner GmbH
Lausitzer Straße 8
82538 Geretsried
Germany

0-800-4273637
+49-8171-3493-0
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Technical Data

7. Technical Data 

byko-cup M

Weight
60 lbs
27.2 kg  

Height
19.7 inches
500 mm  

Width
15.9 inches
405 mm  

Depth
11.0 inches
280 mm  

Spherical Punch
0.8 inches
20 mm  

Accuracy
+0.002 inches Full Range
+0.05 mm Full Range  

Full Travel
-0.02 – 0.81 inches
-0.5 – 20.5  mm  

Gearing
1 revolution of handle moves 
punch 0.2 mm under load  

Maximum Panel Thickness
Steel

0.06 inches
1.5 mm

Aluminum 
0.12 inches

3.0 mm 

Temperature - Operating
59° – 95° F
15° – 35° C  

Power 5 V DC – 1000 mA  







199 025 440 E 1904



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00167
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /DEU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


