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MITUTOYO ASIA PACIFIC

Metrology Instruments 
Calibration Guide

(Offering High-level Calibration Services) 



Accreditation of each country

Benefits of using Mitutoyo calibration service:

Coordinate Measuring Machine Accuracy Inspection  (Calibration certificate can be issued)

The accreditation organizations in each of the countries are also 
signatories to the ILAC Mutual Recognition Arrangement (ILAC MRA).
In other words, accredited calibration laboratories such as JCSS (Japan), 
SAC-SINGLAS (Singapore), SAMM (Malaysia), TISI (Thailand), 
KAN (Indonesia) and BoA (Vietnam) will have the same level of 
recognition internationally.

•	 Your machine will be kept in optimum condition with our accuracy adjustment   
•	 Our preventive maintenance helps to minimize chances of machine breaking down 
•	 We provide consultation service on machine usage

In order to continuously achieve the best Calibration and Measurement Capability (CMC), Mitutoyo has been investing in calibration tools with 
the lowest possible uncertainty. This is part of our continuous effort to provide the best service to our customers.

Mitutoyo perform Coordinate Measuring Machine inspections in accordance with ISO 10360-2/4/5:2009 standards.

ISO 10360-2/4/5:2009
Inspection item* Inspection equipment Inspection details

Indication error Check master See below

Probing error Reference sphere See below

Indication error

Probing error

Using the gauge block (or check master), enclose both ends of 
the test position of a given length (7 directions) as shown in the 
illustration on the right. Measure each of the five test lengths three 
times. If all 105 length measurement errors obtained by the three 
test length measurements are less than those of the indication 
error from the manufacturer, the performance of the coordinate 
measuring machine is verified.

Measure 25 points with the 10-50 mm diameter sphere gauge 
(sphericity up to 1/5 the standard value of the probing error) and 
with these 25 points, find the center of the sphere using the least 
square method. Calculate the radius of each of these 25 points from 
the center of the sphere. If the range (rmax-rmin) of the radius of 
the 25 points is within regulation, the probing error is verified.

Test position (7 directions)

1

90 degrees 1 point
0 degrees 8 points

30 degrees 8 points 60 degrees 8 points

* Inspection items will differ depending on the model

 

 

Certificate No. 15C037/0196 

(Garuda) 
Form NSC/TISI 2 

Certificate of Accreditation Laboratory 
By virtue of National Standardization Act B.E. 2551 (2008) 

Secretary-General, Thai Industrial Standards Institute 

Issue this Certificate for 

Mitutoyo (Thailand) Co., Ltd. 

Laboratory address: 

76/3-5 Changwattana Road, Kwaeng Anusaowaree, Khet Bangkaen, Bangkok 

This laboratory is accredited for calibration in accordance with  

the Thai Industrial Standard TIS 17025-2548 (2005) (ISO/IEC 17025:2005) 

General Requirements for the Competence of Testing and Calibration Laboratories. 

Accreditation No. CALIBRATION 0258 

The scope of accreditation is as annexed hereto. 

 

 Issue Date : 29 May B.E. 2558 (2015) 

 Valid until : 28 May B.E. 2561 (2018) 

  Signature : 

        (Hathai Uthai) 

    Secretary-General, Thai Industrial Standards Institute 

Date of Initial Issue 29 May B.E. 2558 (2015) 
Thai Industrial Standards Institute, Ministry of Industry   

Translation Note: In the event of doubt or misunderstanding, the original in Thai shall be the authoritative. 

Translation approved 

 

(Ratchadatorn Kangvalklai) 
Acting Director, 

Office of the National Standardization Council 
Date: 30 June 2015 

Calibration Tools Uncertainty



Vision Measuring System Accuracy Inspection  (Calibration certificate can be issued)

Profile Projector and Measuring Microscope Accuracy Inspection
(Calibration certificate can be issued)

Inspection item Inspection equipment Inspection details

Squareness Master square Measure the squareness of each axis movement in 3 directions, Nxy, Nyz, and Nxz.

Inspection item Inspection equipment Inspection details

Measuring accuracy E1, E2
Standard scale Remeasure the measuring point three times at the designated measurement points of each axis.

Gauge block Remeasure the measurement point three times at the designated measurement points.

Mitutoyo perform Profile Projector inspections in accordance with JIS B 7184:1999 standard, 
and Measuring Microscope inspections in compliance to JIS B 7153:1995 standard.

Squareness measurement

Measuring accuracy E1: X, Y

Projection accuracy 
(Profile Projector)

Magnification accuracy 
(Measuring Microscope)

Note: For high-accuracy instruments, remeasure E2 

(designated points at the 45° and 135° table surface tilt points) three times.

Measuring accuracy E1

Measuring accuracy E2

Measuring accuracy E1: Z

Measuring accuracy E2

Squareness measurement

2

Lever head
Lever head Lever head

Gauge Block
Gauge Block

Master square

Master square

Master square

2

Squareness Measurement

Measuring accuracy E1, E2

* Inspection items will differ depending on the model

Mitutoyo perform Vision Measuring System inspections in accordance with Mitutoyo standard.



Contour Measuring Instrument Accuracy Inspection (Calibration certificate can be issued)

Surface Roughness Measuring Instrument Accuracy Inspection

Roundness/Cylindrical Measuring Instrument Accuracy Inspection

Inspection item* Inspection equipment Inspection details

Z-axis indication accuracy Gauge block Measure the indication error of designated points using a gauge block.

X-axis indication accuracy X-axis inspection 
reference gage Measure the indication error of designated points using a reference gage.

Symmetry accuracy inspection 
Waviness accuracy inspection 
Alignment accuracy

Triangle block Measure according to the designated standard measurements for triangle block, etc.

Straightness Straightedge Measure the straightness with a straightedge in the pullout direction by X-axis full stroke.

R-tip accuracy Pin gauge unit Check the R-stylus tip diameter using a pin gauge unit.

Inspection item* Inspection equipment Inspection details

Stylus verification Roughness specimen Check for tip fragments in repeat measurements of roughness specimen.

Indication accuracy 
of the detector Magnification Calibrator Measure the indication error with magnification calibrator.

Straightness Straightedge Measure the maximum error of the P curve on the X-axis full stroke with a straightedge.

X-axis indication 
accuracy Standard scale Measure the reference scale and measure the Sm value.

Inspection item* Inspection equipment Inspection details

Rotational accuracy Reference radius Center the reference radius without a load. Measure the 
rotational accuracy of radial and axial directions.

Indication accuracy of the 
detector and its calibration Magnification Calibrator Perform static calibration and measure the indication error.

Detector linearity Magnification Calibrator Perform static calibration and assess the straightness.

Column parallelism
Cylinder square or 
inspection tool for Z-axis 
column parallel evaluation

Measure the parallelism and cylindricity with axis column  
and table axis.

Z-axis indication accuracy

Stylus verification

X-axis indication accuracy Symmetry accuracy inspection

Straightness

Column parallelism

Straightness

X-axis indication accuracy

R-tip accuracy

3

Detector indication accuracy and 
linearity of calibration detector

Indication accuracy of the 
detector

Rotational accuracy

Mitutoyo perform Contour Measuring Instrument inspections in accordance with Mitutoyo standard.

Mitutoyo perform Roundness/Cylindrical Measuring Instrument inspections in accordance with JIS B 7451:1997 standard.

Mitutoyo perform Surface Roughness Measuring Instrument inspections in accordance with JIS B 0651:2001 standard.

* Inspection items will differ depending on the model



Accredited Cal. Lab.
Mitutoyo Utsunomiya 

Measurement Standards
Calibration Center(                                           )

Traceability System (Guarantees and upholds length standards)

• ���������Relationship between the National Standard Provision Scheme and the Calibration Laboratory Accreditation
   S�cheme under JCSS

Through its accredited calibration laboratories, Mitutoyo guarantees the traceability of its measurement standards to national standards, and conducts 
calibration at calibration cycles regulated by the JCSS (Japan Calibration Service System) via specified secondary standards owned by Mitutoyo.  
Mitutoyo can calibrate all measuring instruments used by customers and ensures their traceability to national standards.

Note: This chart is a simplified representation of Mitutoyo's overall traceability system. Detailed traceability charts are published for each product.
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National standard 
research body

International 
comparisons of 

measurement standards

Inspection, certification 
and technical skill test

Calibration with national (primary), 
secondary standards and issuing JCSS 
calibration certificate

Issuing of JCSS calibration 
certificate

Issuing of JCSS calibration 
certificate

National Metrology Institute of Japan 
/ National Institute of Advanced 

Industrial Science and Technology

JCSS accreditation body 
(IAJapan)

Accredited Calibration Laboratory (Mitutoyo calibration 
accreditation department)Users (laboratories, factories, etc.)

Users (laboratories, factories, etc.)

• Mitutoyo traceability system for length standard

National Metrology Institute of Japan / National Institute of Advanced Industrial Science and Technology (NMIJ/AIST) 
The atomic clock synchronized to UTC and the optical frequency comb <Primary Standard>

Mitutoyo Utsunomiya Measurement Standards Calibration Center (JCSS Accredited Cal. Lab. No.0031)
633nm Iodine Stabilized He-Ne Laser <Secondary Standard>

Mitutoyo Miyazaki Plant
(JCSS Accredited Cal. Lab. No.0030) 

633nm Stabilized He-Ne Laser
<Laboratory Reference Standard>

Inspection and 
calibration 
equipment

Mitutoyo Utsunomiya Measurement Standards Calibration Center
(JCSS Accredited Cal. Lab. No.0031) 

633nm Stabilized He-Ne Laser

JCSS Accredited Cal. Lab. 
Stabilized He-Ne Laser
<Laboratory Reference 

Standard>

Optical Flat ParallelLaser Light SourceStandard ScaleDial Indicator TesterRing GageStep Gage

Mitutoyo Utsunomiya Measurement 
Standards Calibration Center

(JCSS Accredited Cal. Lab. No.0031)
Standard Gauge Block

<Laboratory Reference Standard>

Gauge Block

Mitutoyo Techno Service 
Business Division

(JCSS Accredited Cal. Lab. No.0186) 
Standard Gauge Block

/Step Gage
<Laboratory Reference Standard>

Mitutoyo Hiroshima  
Calibration Center

(JCSS Accredited Cal. Lab.No.0109) 
Standard Gauge Block/Micrometer 

Standard/Step Gage
<Laboratory Reference Standard>

Mitutoyo Utsunomiya Measurement 
Standards Calibration Center

(JCSS Accredited Cal. Lab. No.0031) 
Standard Gauge Block/Micrometer 

Standard/Step Gage

Measuring 
instruments

Scale 
Unit

Optical 
Instruments

Vision Measuring  
Systems

Form Measuring 
Machines

Small Tool 
Instruments

Precision 
Sensors

Coordinate 
Measuring 
Machines



Mitutoyo Asia Pacific Pte. Ltd.
Company Reg No. 197800892N
24 Kallang Avenue, Mitutoyo Building, Singapore 339415
Tel: (65) 6294 2211   Fax: (65) 6299 6666   
E-mail: mapsg@mitutoyo.com.sg   

www.mitutoyo.com.sg  |  www.mitutoyo.com.my  
www.mitutoyo.co.th  �|  www.mitutoyo.co.id 

www.mitutoyo.com.vn  |  www.mitutoyo.com.ph

Mitutoyo (Malaysia) Sdn. Bhd.
Mah Sing Integrated Industrial Park,
4, Jalan Utarid U5/14, Section U5,
40150 Shah Alam, Selangor, Malaysia
Tel: (60) 3-7845 9318
Fax: (60) 3-7845 9346
E-mail: mmsb@mitutoyo.com.my
Penang Branch
Tel: (60) 4-641 1998   Fax: (60) 4-641 2998
E-mail: mmsbpen@mitutoyo.com.my
Johor Branch 
Tel: (60) 7-352 1626   Fax: (60) 7-352 1628
E-mail: mmsbjhr@mitutoyo.com.my

Mitutoyo (Thailand) Co., Ltd.
76/3-5, Chaengwattana Road, Kwaeng 
Anusaowaree, Khet Bangkaen, 
Bangkok 10220, Thailand
Tel: (66) 2080 3500  
Fax: (66) 2521 6136
E-mail: office@mitutoyo.co.th
Chonburi Branch 
Tel: (66) 2080 3563  Fax: (66) 3834 5788
Amata Nakorn Branch 
Tel: (66) 2080 3565  Fax: (66) 3846 8978

PT. Mitutoyo Indonesia
Jalan Sriwijaya No.26  
Desa cibatu 
Kec. Cikarang Selatan  
Kab. Bekasi 17530, Indonesia
Tel: (62) 21-2962 8600  
Fax: (62) 21-2962 8604 
E-mail: ptmi@mitutoyo.co.id

Mitutoyo Vietnam Co., Ltd.
No. 07-TT4, My Dinh - Me Tri Urban Zone, 
My Dinh 1 Ward, Nam Tu Liem District, 
Hanoi, Vietnam
Tel: (84) 24-3768 8963   
Fax: (84) 24-3768 8960
E-mail: mvc@mitutoyo.com.vn
Ho Chi Minh City Branch
Tel: (84) 28-3840 3489   
Fax: (84) 28-3840 3498
E-mail: mvc@mitutoyo.com.vn

Mitutoyo Philippines, Inc.
Unit 2103, GMV Building 2, 
107 North Main Avenue, 
Laguna Technopark, Biñan, 
Laguna 4024, Philippines
Tel: (63) 49-544 0272
Fax: (63) 49-544 0272
E-mail: mpi@mitutoyo.com.ph

Printed in Singapore 0.20118(3.2)PS   MAP•1398(2)

(Offering High-level Calibration Services) 

Mitutoyo has calibration laboratories that have received ISO/IEC 17025 certification, an international standard, from accredited organizations in each 
of the countries in which Mitutoyo operates in Japan and abroad.

Calibration Laboratories

Japan
 AIST :National Institute of Advanced Industrial Science 
   and Technology
 NMIJ :National Metrology Institute of Japan
 IAJapan :International Accreditation Japan
 NITE :National Institute of Technology and Evaluation
 JCSS :Japan Calibration Service System

Thailand
 NIMT :National Institute of Metrology (Thailand)
 TISI   :Thai Industrial Standards Institute

Malaysia
 NMIM SIRIM :National Metrology Institute of Malaysia 
   - Standards and Industrial Research Institute of Malaysia
 STANDARDS   :Department of Standards Malaysia
 MALAYSIA

Indonesia
 NMI :Puslit KIM LIPI
 KAN :Komite Akreditasi Nasional

Vietnam
 VMI :Vietnam Metrology Institute
 BoA :BUREAU OF ACCREDITATION

Singapore
 NMC, A*STAR  :National Metrology Centre (NMC) of 
   the Agency for Science, Technology and 
   Research (A*STAR) 
 SAC :Singapore Accreditation Council
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 AIST :National Institute of Advanced Industrial Science 
   and Technology
 NMIJ :National Metrology Institute of Japan
 IAJapan :International Accreditation Japan
 NITE :National Institute of Technology and Evaluation
 JCSS :Japan Calibration Service System

Thailand
 NIMT :National Institute of Metrology (Thailand)
 TISI   :Thai Industrial Standards Institute
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 NMIM SIRIM :National Metrology Institute of Malaysia 
   - Standards and Industrial Research Institute of Malaysia
 STANDARDS   :Department of Standards Malaysia
 MALAYSIA
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Singapore
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   the Agency for Science, Technology and 
   Research (A*STAR) 
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