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This calibration certificate documents the traceability to national standards to realize the units of 
measurement in accordance with the International System of Units (SI). 

The Measurement and Calibration Center of Carl Zeiss Industrielle Messtechnik GmbH owns the 
competence in accordance with DIN EN ISO/IEC 17025. The center’s expertise covers length, coordinate 
measuring technology and temperature measurements. 

The user is responsible for observing an appropriate time interval for repeating calibration. 

This calibration certificate may be circulated only in complete and unaltered form. Extracts or changes are 
subject to the express approval of the Measurement and Calibration Centre. Unsigned calibration certificates 
are not valid. 

This certificate was created with the universal evaluation tool version 9.6.0.816 
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Item 3D coordinate measuring machine 

Manufacturer Carl Zeiss 

Type CONTURA G2 07/10/06 

Brand/Serial no. 135407 

Inventory no. - 

Customer 

 

Carl Zeiss Ltd Division of Metrology  
Glebe Farm Industrial Estate 
GB-CV21 1ST Rugby 

Installation site  

Order no. 8580956498 

Calibration certificate no. 8580956498 

Number of pages in 
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15 
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The indication error EL for the length measurement error and the single stylus form error PFTU 
were measured on the coordinate measuring machine. 

The repeat range of length measuring error R0 also was determined. 

For CMMs which are operated in the scanning mode, scanning probing error MPE THP and its test 
duration MPT  as well as the roundness form measurement error RONt (MZCI) are recorded.  
If a rotary table is installed, the four-axis errors FR, FT and FA were recorded if this measurement 
was ordered. 

If an optical probe system is installed, probing error PFV2Dand probing error PF2D (ViScan / 
LineScan) and the permissible length measuring error EU was recorded. 

 

The coordinate measuring machine had the following configuration at the time of calibration: 

Control: C99  GSAA362432 
Probe: VAST XT  001RIAIG 
Measuring software: CALYPSO  6.8 
Reference sphere*: G0830  r=14.9747 
Rotary table: -   
Measuring ranges: X = 700 mm     Y = 1000 mm     Z = 600 mm 
CMM expansion coefficients: X = 0.0 x 10-6 K-1    Y = 0.0 x 10-6 K-1    Z = 0.0 x 10-6 K-1   
 
*The reference sphere is a part of the coordinate measuring system.  
The average radius allocated to it is required for compliance with the guaranteed  
Machine specification. 
 
 

OK `~äáÄê~íáçå=ãÉíÜçÇ=

Calibration of the metrological features of the coordinate measuring machine was performed 
according to DIN EN ISO 10360. The standards applied include DIN EN ISO 10360-2 (2010), DIN 
EN ISO 10360-3 (2000), DIN EN ISO 10360-4 (2003) and DIN EN ISO 10360-5 (2011) and DIN EN 
ISO 10360-7 (2011) and DIN EN ISO 10360-8 (2013) as well as VDI/VDE 2617 page 2.2 (2000) for 
the measurements of the roundness form measurement errors as well as sheets 6.1 (2007) and 
6.2 (2005) for testing of the optical probe systems. 

Length measurements EL and R0 were determined via tactile probing performed on step gauges. 

Length measuring error E150 was determined at the factory via tactile probing on step gauges. 

The multiple-stylus probing error PFTj, PSTj, PLTj was determined via tactile probing of a 25mm 
probing sphere at the factory. 

The single stylus form error PFTU as well as the scanning probing error THP and their test duration 
 were determined on a probing sphere with D = 25 mm. 

The roundness form measurements RONt (MZCI) were performed by measuring a calibrated ring 
gauge with D = 50 mm in the scanning mode. 
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The four-axis measurement deviations FR (radial), FT (tangential) and FA (axial) were determined 
using two calibrated ceramic spheres with D = 30mm. The ceramic spheres were clamped with a 
horizontal distance from the rotary axis of r = 206mm and interspaced by a horizontal distance of 
D = 412mm and a vertical distance interval of h = 206mm. 

The optical probing error PFV2D, PF2D and the permissible length measuring error EU were 
determined based on VDI/VDE 2617 p. 6.1 or respectively on DIN EN ISO 10630-7 (2011), DIN EN 
ISO 10360-8 (2013)  determined by probing on a probing sphere with D = 30mm and an optical 
calibration template.  
 
The calibration was performed at the installation site specified on page 1. 

In order to trace the measurement results to 20°C, the temperature compensation in the 
measuring software was activated during the measurements and the temperatures of the 
coordinate measuring machine and the relevant test piece were recorded at the time of the 
respective measurements. 

The standards used are specified in the relevant sections of the measurement result 
documentation. Copies of the certificates of the standards used are attached to the calibration 
certificate. 
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The measurement results are valid at the time of the measurement. Furthermore, they apply only 
to the respective installation site and the machine settings at the time of calibration.  

 

PKN iáãáí=î~äìÉEëF=çÑ=íÜÉ=äÉåÖíÜ=ãÉ~ëìêáåÖ=
ìåÅÉêí~áåíó=bM  

  
The following step gauge are used to determine indication errors: 

Serial no.: TA120-005  TA120-005 
Calibration mark: 14626-D-K-15007-01-00 14626-D-K-15007-01-00  
 

The determined indication errors E0 and the maximum permissible indication error for length 
measurements MPE(E0) are represented in the following diagrams. 

The measurement records are attached to the calibration certificate. 

 

The limit value of the length measuring error is:  

MPE(E0)=  (A + L / K)   (L in mm) 

MPE(E0)=  (1.8 + L / 300)   μm  (L in mm) 
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indication error in pos. 1 (X Direction)

Measurement length [mm]
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100 200 300 400 500

position of test piece in mm 644 -423 -229 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.40

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9883 -0.0007 -0.0007 -0.0006

139.9071 139.9065 -0.0005 -0.0006 -0.0004

259.9019 259.9014 -0.0005 -0.0006 -0.0005

379.8372 379.8364 -0.0008 -0.0010 -0.0007

499.8537 499.8530 -0.0007 -0.0009 -0.0006
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indication error in pos. 3 (Z Direction)

Measurement length [mm]
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position of test piece in mm 285 -271 -491 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.16

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9889 -0.0001 -0.0003 0.0000

139.9071 139.9069 -0.0001 -0.0002 -0.0001

259.9019 259.9016 -0.0003 -0.0003 -0.0003

379.8372 379.8371 -0.0001 -0.0002 0.0000

499.8537 499.8537 0.0000 -0.0002 0.0002
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indication error in pos. 5 (R3d FR Direction)

Measurement length [mm]
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position of test piece in mm 600 -618 -490 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.30

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9892 0.0002 0.0001 0.0002

179.9086 179.9091 0.0004 0.0004 0.0005

379.8372 379.8376 0.0004 0.0003 0.0005

539.8083 539.8090 0.0007 0.0005 0.0007

699.8649 699.8660 0.0012 0.0010 0.0012
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indication error in pos. 4 (R3d FL Direction)

Measurement length [mm]
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position of test piece in mm 57 -671 -497 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.44

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9883 -0.0007 -0.0008 -0.0006

179.9086 179.9082 -0.0004 -0.0005 -0.0004

379.8372 379.8371 -0.0001 -0.0001 0.0000

539.8083 539.8081 -0.0002 -0.0003 -0.0001

699.8649 699.8647 -0.0002 -0.0003 -0.0002
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indication error in pos. 7 (R3d RR Direction)

Measurement length [mm]
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position of test piece in mm 568 -244 -490 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.42

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9895 0.0005 0.0004 0.0005

179.9086 179.9089 0.0002 0.0002 0.0003

379.8372 379.8380 0.0008 0.0007 0.0008

539.8083 539.8098 0.0015 0.0014 0.0015

699.8649 699.8664 0.0015 0.0014 0.0015
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indication error in pos. 6 (R3d RL Direction)

Measurement length [mm]
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position of test piece in mm 34 -290 -489 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.41

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9883 -0.0007 -0.0008 -0.0007

179.9086 179.9080 -0.0007 -0.0007 -0.0006

379.8372 379.8368 -0.0004 -0.0006 -0.0003

539.8083 539.8079 -0.0004 -0.0005 -0.0004

699.8649 699.8642 -0.0007 -0.0007 -0.0007
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indication error in pos. 2 (Y Direction)

Measurement length [mm]
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position of test piece in mm 339 -781 -229 E0,MPE = 1.8 + L/300

temperature of material measure in °C 20.00 20.00 20.00 20.40
Mon. factor = 0.34

X axis Y axis Z axis test piece

Measuring length L in mm Deviations in mm

nominal value actual value mean value minimum maximum

19.9890 19.9885 -0.0005 -0.0006 -0.0005

179.9086 179.9079 -0.0007 -0.0008 -0.0007

379.8372 379.8364 -0.0008 -0.0008 -0.0008

539.8083 539.8076 -0.0007 -0.0008 -0.0006

699.8649 699.8646 -0.0003 -0.0004 -0.0002
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The following probing sphere was used to determine the single-stylus form error: 

Serial no.: TA121-018 
Calibration mark: 19520-15007-01-00 
 
 
Limit value          MPE(PFTU) : 1.8 μm 

Measurement 
result 

           PFTU: 0.5  μm 

 
 
Position of test piece: X = 344mm   Y = -622mm   Z = -401mm 
Temperature of test piece in °C: 20.40 
The measurement results were determined with a stylus L = 80 mm and D 8.0 mm. 
The measurement record is attached to the calibration certificate. 



 Calibration certificate no. 8580956498 
 Page 13 of the calibration certificate dated 19/12/2019 

 
 

Carl Zeiss     
Industrielle Messtechnik GmbH 
D - 73447 Oberkochen 

 
 
 

PKP pÅ~ååáåÖ=éêçÄáåÖ=Éêêçê=qem=~åÇ  

ëÅ~ååáåÖ=íÉëí=Çìê~íáçå=�=
 
The following probing sphere was used to determine scanning probing error and the scanning test 
duration: 

Serial no.: TA121-018 
Calibration mark: 19520-15007-01-00 
 
 
Limit value MPETHP  : 2.5 μm 

Measurement result THP: 0.6 μm 
 
 
Limit value MPT :  68 s 

Measurement result � : 50 s 
 
 

Position of test piece: X = 344mm   Y = -622mm   Z = -401mm 
Temperature of test piece in °C: 20.50 
The measurement results were determined with a stylus L = 35 mm and D 3.0 mm. 
The measurement record is attached to the calibration certificate. 
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The following calibrated ring gauge was used to determine roundness form measurement error 
RONt (MZCI): 

Serial no.: TA807-039 
Calibration mark: 14594-D-K-15007-01-00 
 

Max. permissible roundness error: t = 1.8 μm 

 
Measurement results: 

In the X/Y plane: t = 0.4 μm   (T = 20.0°C;   stylus L = 80 mm und Ø 12.0 mm) 
In the X/Z plane: t = 0.5 μm   (T = 20.0°C;   stylus L = 80 mm und Ø 12.0 mm) 
In the Y/Z plane: t = 0.7 μm    (T = 20.0°C;   stylus L = 80 mm und Ø 12.0 mm) 
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The measuring equipment used is calibrated by measuring labs accredited as per ISO 17025. For 
more details, refer to the attached copies of the individual calibration certificates. 
 

RK ^íí~ÅÜãÉåíë=

The following documents are attached to the calibration certificate: 

-  Measurement records of length measuring error E0 
-  Measurement records of length measuring error E1501) 

- Measurement record of repeated span length R01) 
-  Measurement record of probing error PFTU 

-  Measurement record of scanning probing error THP and scanning test duration1) 
- Measurement record of the multiple stylus test PFTj, PSTj, PLTj1) 
- Diagrams of roundness form measurement error1) 2) 
- Measurement record of four axis errors FR, FT and FA 1)  

- Measurement record of length measuring error EU (ViScan) 1) 
- Measurement record of probing errorPFV2D, PF2D (ViScan) 1) 
- Measurement record of probing error P[Form.Sph.D95%:Tr:ODS] (LineScan) 1) 
- Copy of certificates of standards used 

 

1)  Attached only if the test is a component of the acceptance under "Item 3, measurement results" and the  
    customer persists to get the original custom print out of MSW. 
2)  Not a component of DIN EN ISO 10360 
 
 
 
 
 

SK pí~íÉãÉåí=çÑ=ÅçåÑçêãáíó=

The coordinate measuring machine meets the specifications of the manufacturer’s test certificate. 
The performance of the coordinate measuring machine has been confirmed. 
 

 



ZEISS  Calypso

Measurement Plan Date
MPE-P-C46-V080409 December 19, 2019

Drawing No. OrderTime
9:52:52 AM* drawingno *

Incremental Part NumberOperator CMM
20036C32BitMaster

Lower Tol.Upper Tol.NominalActual Deviation

MPE-P Value     |--  
    -0.0018     0.0018      0.0005     0.0000     0.0005

Durchmesser Kugel 25Points    -|    
    -0.0050     0.0050     -0.0005    24.9726    24.9721

X
     0.0000     0.0000     0.0000

Y
    -0.0003     0.0000    -0.0003

Z
     0.0002     0.0000     0.0002

Time
     0.0000    83.0000    83.0000

TimePerProbing
     0.0000     3.3000     3.3000

Minimaler Radius
    -0.0005    12.4863    12.4858

Maximaler Radius
    -0.0001    12.4863    12.4862

Antastweg:
5mm   F004=+0000000500  F004=000001F4H  V_PROBING [10um/s]   ~02 
Stylussystem and Stylus:
'mpe-p'   '1'   0.57735026918963d@0.57735026918963d@-0.57735026918963d
Probe Type and ID:
VAST_XT   001SUUFU

1
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Plan Name Operator Time Date
MPE-P-C46-V080409 December 19, 20199:52:52 AMMaster

Lower Tol.Upper Tol.NominalActual Deviation

Spherepositon:
344.8273d, -622.6332d, -401.5693d
Deflection:
 +200, +200, +200
CMM Type and Number:
CONT_G2       135407
Firmware Version:
38.12
Temperature:
true   -99   -99   5.5d
User Comment:
  
Loop:
1

Radii(1)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(2)   --|    
    -0.0010     0.0010     -0.0005    12.4863    12.4858

Radii(3)   --|    
    -0.0010     0.0010     -0.0004    12.4863    12.4859

Radii(4)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(5)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(6)     |    
    -0.0010     0.0010     -0.0001    12.4863    12.4862

Radii(7)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(8)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861
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Plan Name Operator Time Date
MPE-P-C46-V080409 December 19, 20199:52:52 AMMaster

Lower Tol.Upper Tol.NominalActual Deviation

Radii(9)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(10)     |    
    -0.0010     0.0010     -0.0001    12.4863    12.4862

Radii(11)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(12)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4860

Radii(13)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(14)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(15)     |    
    -0.0010     0.0010     -0.0001    12.4863    12.4862

Radii(16)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(17)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(18)   --|    
    -0.0010     0.0010     -0.0005    12.4863    12.4858

Radii(19)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(20)     |    
    -0.0010     0.0010     -0.0001    12.4863    12.4862
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Plan Name Operator Time Date
MPE-P-C46-V080409 December 19, 20199:52:52 AMMaster

Lower Tol.Upper Tol.NominalActual Deviation

Radii(21)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(22)    -|    
    -0.0010     0.0010     -0.0002    12.4863    12.4861

Radii(23)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860

Radii(24)   --|    
    -0.0010     0.0010     -0.0005    12.4863    12.4858

Radii(25)   --|    
    -0.0010     0.0010     -0.0003    12.4863    12.4860
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ZEISS  Calypso

Measurement Plan Date
MPE-THP-C46-V080409 December 19, 2019

Drawing No. OrderTime
10:02:44 AMVAST   __VAST   Speed: 25/25 FW: 19.00   PRISMO        130379  

Incremental Part NumberOperator CMM
312C32BitMaster

Lower Tol.Upper Tol.NominalActual Deviation

Result 1: MPE-THP  ---|    
    -0.0025     0.0000     -0.0019     0.0025     0.0006

Result 2: MPTtau     |--  
   -68.0000     0.0000    -18.0000    68.0000    50.0000

=============== Additional information for service! ==== Zusatzinformationen zu Servicezwecken! ===============

Stylussystem and Stylus:
'mpe-thp'   '1'   (0.58d,0.58d,-0.58d)
Probe Type and ID-Chain:
VAST_XT   _.63X63_91X91_27,001RIAIG,001SUUFU
CMM Type and Number:
CONT_G2       135407
CMM Size:
'700, 0, 0'   '0, 1000, 600'
Spherepositon:
344.8275d, -622.6333d, -401.5697d
Firmware Version:
38.12
Scanspeed:
8 / 8 / 6 / 6 [mm/s]
Temperature:
true   -99   -99   5.5d
Stylus Tip Deflection:
 +200, +200, +200
Used Filter:
Spline Tiefpass 50w/u
SpeedOverride:
00100
Loop:
1
User Comment:
  

1



Plan Name Operator Time Date
MPE-THP-C46-V080409 December 19, 201910:02:44 AMMaster

Lower Tol.Upper Tol.NominalActual Deviation

Form error 'Sphere THP' filtered     |-   
     0.0025      0.0006     0.0000     0.0006

Form error 'Sphere THP' unfiltered     |-   
  1000.0000      0.0010     0.0000     0.0010

Rnom-Ract     |-   
     2.5000      0.0004     0.0000     0.0004

R_min    -|    
    -0.0025     0.0025     -0.0004    12.4863    12.4859

R_max     |-   
    -0.0025     0.0025      0.0002    12.4863    12.4865

Diameter Sphere THP
    -0.0003    24.9726    24.9723

X-Value 'Sphere THP'
     0.1502    -0.1500     0.0002

Y-Value 'Sphere THP'
     0.1505    -0.1500     0.0005

Z-Value 'Sphere THP'
    -0.0003     0.0000    -0.0003

Temperature Workpiece 1
     0.0000     0.0000     0.0000

Temperature Workpiece 2
     0.0000     0.0000     0.0000
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Measurement Plan
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Operator Master
Department:

Part Number CMM Type
CONT_G2

Rundheit V=5 mms m. Filter

Calypso

6.8.04

No Identifier Actual Tol. D-Act D-Nom Number of PointsSpeed Stylus RadiusF.Typ L-C UPR

1 Rundheit V=5 mms m. Filter 0.0004 0.0018 50.0003 49.9999 3267   5 5.9994 Gauss 50

5000Magnification
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Operator Master
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Part Number CMM Type
CONT_G2

Rundheit V=5 mms m. Filter

Calypso

6.8.04

No Identifier Actual Tol. D-Act D-Nom Number of PointsSpeed Stylus RadiusF.Typ L-C UPR

1 Rundheit V=5 mms m. Filter 0.0005 0.0018 50.0004 49.9999 3267   5 5.9996 Gauss 50

5000Magnification
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CONT_G2

Rundheit V=5 mms m. Filter

Calypso

6.8.04

No Identifier Actual Tol. D-Act D-Nom Number of PointsSpeed Stylus RadiusF.Typ L-C UPR

1 Rundheit V=5 mms m. Filter 0.0007 0.0019 49.9998 49.9999 3267   5 5.9994 Gauss 50

5000Magnification






















































