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AGENDA


	MEETING
	DATE
	TIME
	VENUE

	Nineteenth Meeting of Engineering Metrology Sectional Committee, PGD 25
	23 October, 2024, Wednesday
	1430 h
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Hybrid Meeting, BIS HQ
 Link: https://bismanak.webex.com/bismanak/j.php?MTID=md2cf579b1a4b075a85702e6044c84ca0

Password: PGD25




Chairperson: Dr. Rina Sharma, In Personal Capacity

Member Secretary: Mr. Ashutosh Rai, Scientist-C, BIS, New Delhi

Item 0 GENERAL

0.1 Welcome by Head (PGD) / Member Secretary

0.2 Opening remarks by the Chairperson

Item 1 CONFIRMATION OF MINUTES OF LAST MEETING

The Committee may confirm the minutes of the 18th meeting of PGD 25 held on 02 July 2024, in view of non-receipt of comments.

Item 2 COMPOSITION OF THE SECTIONAL COMMITTEE

The present composition of the Sectional Committee, PGD 25 and attendance of the members in the last three meetings is given in Annex I (Page 9-13 ). The Committee may please note and review.

Item 3 DRAFTS UNDER PREPARATION 

3.1 New Subjects
The list of approved new work items under the Preparatory Stage is given below. The Committee may please review.

	Sl
No.
	Subject
	Draft being prepared by
	Decision in last meeting
	Remarks

	1
	Dial caliper gauge (inside and outside type)

	Mr. H.N. Patil, Reliance Calibration and Mr Sharad, Baker Gauges India Ltd., Pune



	The committee requested Mr. H.N. Patil Reliance Calibration Laboratory to finalize the draft within 30 days with assistance of Baker Gauges India Ltd. 

	Draft awaited.

Panel meeting yet to be convened. The Convener may please finalize the date and venue of meeting.

	2
	Dial thickness gauge


	
	
	

	3
	Bore Gauge
	PGD 25/P4
	
	

	4
	Universal Length Machine
	PGD 25/P5
	Next meeting of the panel will be held on 22 July 2024.
	The Convener, Shri Vivek Ghodke has shared the 2nd draft with the working group members and comments/inputs have been received from Shri Niranjan Reddy and Shri Krishnaji Aghase on the draft. The Convener is requested to brief on progress and may please finalize the date and venue of meeting.

	5
	Video Measuring Machine
	PGD 25/P8
	Inputs have been received from CSIR-NPL, NABL. The Committee requested Mr. Manjunatha Prasad, Carl Zeiss India Pvt. Ltd.  to give inputs before 18.07.2024.
	The input has been received from Shri Manjunatha Prasad.
The convener Shri Shailendra Singh is requested to brief on progress and may please finalize the date and venue of meeting.




3.2 The following draft Indian Standards were referred back to panels for modification/clarification in view of the comments received. The Committee may please review their status.

	Sl.
No.
	Document  Number
	Document Title
	Decision in the Previous Meeting
	        Status

	1
	PGD 25(26553)
	Geometrical Product Specifications (GPS) — Dimensional measuring equipment — Design and metrological characteristics of mechanical dial gauges (Second Revision of IS 2092)
	a) The Committee decided to include 5 microns and 2 microns in Table 3. 
b) Also, the committee decided there is no change required in clause 5.1 of ISO 463. In this modified adoption, values given in table 3 are for reference/guidance only.
	  The values for 2-micron scale interval was not received from Baker Gauges.

   Draft has been finalized without 2 microns’ scale interval and sent for wide circulation.
  The Committee may please note.

	2
	PGD 25(xxxxx)
	Geometrical product specifications (GPS) — Dimensional measuring equipment: Micrometers for external measurements — Design and metrological characteristics (Second Revision of 2967)
	The ToR has been approve by the Committee.
	  The ToR is with BIS screening committee.
 
  The Committee may please deliberate.

	3
	PGD 25(xxxxx)
	Geometrical	product specifications (GPS) — Dimensional measuring equipment: Part 2 Design and metrological characteristics of calliper depth gauges [First Revision IS 16491 (Part 2);
Identical to ISO 13385-2 : 2020]
	The committee requested panel to finalize the draft within 30 days.
	Data for SMPE is still awaited. Panel meeting yet to be convened.
The Committee may please deliberate.




3.3 The Indian Standards taken up for revision is given below. The Committee may please review.

	Sl.
No.
	IS Number
	Title
	Decision in the Previous Meeting
	       Status

	1
	IS 3512 : 1966
	Toolmakers straightedges	–– Specification	(first revision)
	The committee requested Member Secretary to follow up with following manufacturer’s
a) Bagson Pvt Ltd.
b) Micro flat Datum Pvt. Ltd.
c) MMT Precision Tools

 Also, the Committee requested Panel PGD 25/03 to complete the review within 30 days.
	Microflat Datum Pvt. Ltd. has been co-opted in the Panel.

The Convener Shri Krishnaji Aghase is requested to finalize the date for next meeting.




3.4 Standard Under Review- Carried Over
The committee is requested to deliberate on the following standards, which have been carried over from the 2023-24 period.

	Sl No.
	IS No.
	Title
	Remarks

	1
	IS 2966 : 1964
	Specification for internal micrometers (Including Stick Micrometers)
	Draft revision document has been prepared by the intern. The Committee may please deliberate.

	2
	IS 4210 : 1967
	Specification for strip feeler gauges for electrical purposes
	As there is no stake holder available, the Committee may please deliberate and archive this standard.

	3
	IS 4349 : 1987
	Specification for cylindrical setting masters (First Revision)

	Draft awaited from Shri Aslam Sayyed. The Committee may please deliberate.

	4
	IS 5273 : 1969
	Specification for radius gauges

	Draft is under preparation, the Committee may please note.

	5
	IS 5359 : 1987
	Specification for sine bars (First Revision)
	This standard has been assigned to intern. The draft is under preparation, The Committee may please note.


	6
	IS 6150 : 1971
	Specification for ISO metric screw thread measuring prisms
	The draft revision document has been received from Shri Aslam Sayyed. Input is awaited from Shri Atul, Size Control gauges & tools Pvt. Ltd. The committee may please deliberate.

	7
	IS 4211 : 1993
	Gauges - Thread pitch gauges for ISO metric screw threads (Pitch Range 0.4 To 6 mm) - Specification (First Revision)
	 The document has completed its P-draft period and approved for the WC. The committee may please note.

	8
	IS 6231 : 1971
	Specification for prismatic angle gauges
	Comments have been received on P- draft from Dr Swapan Barman. Dr Barman has proposed to add calibration of prismatic angle gauge using Angle Dekkor, surface plate and master angle gauges. The proposal is attached for reference.
Also, comment received from Shri C M Puntambekar regarding the uncertainty measurement.
The Committee may please deliberate.

	9
	IS 6232 : 1971
	Specification for cast iron box angle plates
	A comment on P-draft has been received from Shri Krishnaji Aghase for adding the Calibration method in the standard.  The committee may please deliberate.



Item 4 PROGRAMME OF WORK

4.1 The present programme of work of the Engineering Metrology Sectional Committee, PGD 25 is given in Annex II (Page 14-29 ). The Committee may please note.

 
4.2 New Work Item Proposal

4.2.1 Gauge Block Comparator
    The final draft document has been received from the convener of Gauge Block Comparator Panel, Shri Niranjan Reddy. The Committee may please deliberate.



4.3 Review/Reaffirmation of Indian Standards
Following standards have been assigned to the Committee members and BIS officers.  The current status is given in remarks column; the Committee may please deliberate.

	Sl
No.
	IS Number
	IS Title
	Remarks

	1
	IS 11103 : 1984
	Specification for cylindrical measuring pins (Size Range From 0.1 mm up to and including 20 mm)
	These documents have been assigned to Shri H N Patil, Reliance Calibration for review, input is still awaited. Committee may please deliberate.

	2
	IS 12937 : 1990
	Engineering metrology - Methods of testing straightness, flatness and perpendicularity
	

	3
	IS 13907 : 1994/ ISO 7863 : 1984
	Height setting micrometers and rising blocks - Specification
	The document has been assigned to Shri Shailendra Singh from Mitutoyo South Asia Ltd. for review. He has indicated that no changes are necessary for this standard. Additionally, since the standard has been withdrawn by ISO, he recommended retaining it as an Indian Standard.

	4
	IS 14271 : 1995
	Engineering metrology - Dial snap gauges - Specification
	This standard has been assigned to BIS   officer through ARP. The Committee may please note. 

	5
	IS 3455 : 1971
	Gauging practice for plain workpieces (First Revision)
	These documents have been assigned to Dr. Swapan Barman, CSIR-CMERI, for review, input is still awaited. Committee may please deliberate.

	6
	IS 3455 : Part 1 : 1985
	Gauging practice for plain workpieces: Part 1 inspection of plain workpieces with indicative measuring instruments
	

	7
	IS 3510 : 1990
	Engineering Metrology - Toolmaker Flats - Specification ( First Revision )
	These documents have been assigned to Panel-3 for review, inputs are still awaited. Committee may please deliberate.


	
	IS 8823 : 1978
	Specification for triangular straightedges
	

	9
	IS 6987 : 1973
	Specification for steel precision polygons
	The document has been assigned to Smt. Khushboo, CMTI for review, input is still awaited. Committee may please deliberate.

	10
	IS 7859 : 1975
	Gauge allowances and manufacturing tolerances for plain gauges for inside measurements for ISO fit sizes (Nominal Size Up To 500 mm)
	These documents have been assigned to Shri Vikram Sawant, Advance Measuring Systems, inputs are still awaited. Committee may please deliberate.


	11
	IS 7876 : 1975
	Gauge allowances and manufacturing tolerances for plain gauges for outside measurements for ISO fit sizes (Nominal Size Up To 500 mm)
	

	12
	IS 8023 : 1991
	Gauges - Single ended progressive type plate snap gauges (Up to 160 mm) - Specification (First Revision)
	

	14
	IS 9483 : 1993
	Measuring instruments - Micrometer heads - Specification (First Revision)
	 This standard has been assigned to BIS officer through ARP. The Committee may please note. 

	15
	IS 9608 : 1985
	Specification for gauging members for go and no go screw plug gauges and screw check plug gauges for ISO metric screw threads (Size range above M40 up to and Including M120) (First Revision)
	This standard has been assigned to BIS officer through ARP. The Committee may please note.
Also, the Committee requested Shri Atul Durve to give his inputs on this standard.

	16
	IS 9610 : 1985
	Specification for go and no go screw ring gauges for ISO metric screw threads (Size range from M1 up to and including M100) (First Revision)
	These documents have been assigned to Shri Atul Durve, Size control gauges & tools Pvt. ltd. & Baker Gauges India Ltd. for review, inputs are still awaited. Committee may please deliberate.

	17
	IS 9631 : 1983
	Specification for gauging members for go and no go screw plug gauges and screw check plug gauges for ISO metric screw threads (Size Range From M1 up to and Including M40) (First Revision)
	

	18
	IS 6311 : 1978
	Specification for ISO metric screw thread measuring cylinders (First Revision)
	The document has been assigned to Shri Atul Durve, Size control gauges & tools Pvt. ltd. for review, input is still awaited. Committee may please deliberate.



     4.4 Standards to be Reaffirm & Archived
The following standards, identified for archival, have been assigned to members for review. Their current status is provided below:


	Sl No.
	IS No.
	Title
	Remarks

	1
	IS 4960 : 1968
	Specification for universal and elongated type V - Blocks
	The document has been assigned to Shri H N Patil, Reliance Calibration for revision, input is still awaited. Committee may please deliberate.

	2
	IS 5440 : 1969
	Specification for optical flats
	The document has been assigned to CSIR-NPL & CMTI for review, inputs are still awaited. Committee may please deliberate.

	3
	IS 7014 : 1973
	Specification for length bars 
	The document has been assigned to Shri Shailendra Singh, Mitutoyo South Asia Ltd. for review. Input regarding length bar diameter and flatness are given below.  

“IS 7014 :1973 :- 
Cl. 7.1 Kindly provide the details of diameter of the length bars which we need to add in this standard. As per manufacturer diameter of length bar if length is 25 to 75 mm than diameter should be 6.35mm or more, 100-175 mm length bar ,diameter should be 7.9 mm or more, if 200-475 mm length bar ,diameter should be 9.4mmor more & above 500mm length bar ,diameter should be 11.9mm or more.      
                         
 Cl. 7.3.1 Kindly provide the details for which table of tol. 1-4 needs to be revised. As per my knowledge and Mitutoyo specification the flatness should be more than 0.1µm (as per Mitutoyo it is 0.3µm)”
 The Committee may please deliberate.




Item 5 INTERNATIONAL ACTIVITIES

5.1 India is a participating member of ISO/TC 213 ‘Dimensional and geometrical product specifications and verification’. The members nominated in the Working Groups under ISO/TC213 
are given below.
 
	ISO Working Groups
	Nominated Members

	ISO/TC 213/WG 4
Uncertainty of measurement and decision rules
	a) Dr. Rina Sharma
b) Mr. Niranjan Reddy
c) Mr. Shailendra Singh 
d) Mr. Ashutosh Rai


	ISO/TC 213/WG 10
Coordinate measuring machines
	a) Mr. Ashutosh Rai
d) Mr. Naveen Jangra
e) Dr. Girija Moona
d) Mr. Vivek Ghodke 
e) Mr. Aslam R. Sayyed



The Committee may please note.
    
     5.2 The experts, who have attended the last meeting of ISO /TC  213/ WG 4 & WG 10 are requested to give a brief regarding the deliberations and outcome of the meeting.

5.3 Review of ISO standards related to Filtration

The Committee assigned the following ISO standards related to filtration to panel PGD 25/P1 for review. Panel’s recommendation is given below:

	Sl. No. 
	Title 
	Decision in the last meeting
	Current Status 

	
1
	ISO/TR 16610-32 : 2023
Geometrical product specifications (GPS) — Filtration — Part 32: Robust profile filters: Spline filters
	The Committee deliberated and requested panel PGD 25/P1 to review the ISO/TR 16610-32:2023, which is revised document of ISO/TS 16610-32:2009 and give their recommendation in next meeting.
	The document has completed its WC period. No comments have been received. 

Committee may please deliberate and approve for printing.



	
	ISO/TS 16610-32:2009 
Geometrical product specifications (GPS) — Filtration — Part 32: Robust profile filters: Spline filters
	
	

	
2
	ISO/FDIS 16610-45 
Geometrical product specifications (GPS) — Filtration — Part 45: Morphological profile filters: Segmentation 
	The committee deliberated and decided to adopt it as identical adoption under dual numbering, once it gets published by ISO.
	This document is under publication at ISO. 

The Committee may please note.



 Item 6 DATE AND PLACE OF NEXT MEETING 

The date for the next meeting in FY 2024-25 is given below as per the Annual meeting calendar.
 
	Sl No.
	Meeting No
	Date/Day
	Venue

	1.
	20th meeting
	20 February 2025/ Thursday
	Pune, Maharashtra [Hybrid Meeting]



Item 7 ANY OTHER BUSINESS



[9]

ANNEX I
(Item 2.1)


COMPOSITION OF ENGINEERING METROLOGY SECTIONAL COMMITTEE, PGD 25

	Meeting
	Place
	Date

	Sixteenth
	Pune [Hybrid]
	01 December 2023

	Seventeenth
	New Delhi [Hybrid]
	19 March 2024

	Eighteenth 
	New Delhi [Hybrid]
	02 July 2024





	Sl.
No.
	Organization Represented
	Principal Member/ Alternate Member
	Attendance

	
	
	
	16
	17
	18
	Total in last 3 meeting

	1
	CSIR – National Physical Laboratory, New Delhi
	Dr. Rina Sharma
In Personal Capacity
	Y
	Y
	Y
	3/3

	2
	Accurate Engineering Company Pvt. Ltd., Pune
	Shri Aditya Salunke
Managing Director
	Y
	Y
	N
	3/3

	
	
	Shri Aslam R. Sayyed Head (Measurement Services)
	
	
	
	

	3
	Advance Measuring Systems, Kolhapur
	Shri Vikram Sawant
	N
	Y
	Y
	2/3

	
	
	Shri P.K. Sawant
	
	
	
	

	4
	Baker Gauges India Ltd., Pune
	Shri Anis S. Karmalawala
General Manager (QA)
	Y
	Y
	Y
	3/3

	
	
	Shri Sandip Babasaheb Bhore
	
	
	
	

	
	
	Shri Sharadchandra Tukaram Mahale
	
	
	
	

	5
	Bharat Dynamics Limited, Hyderabad
	Shri R.V.B.Nageswara Rao
	N
	Y
	N
	1/3

	
	
	M.N.Sethna
	
	
	
	

	6
	Bharat Heavy Electricals Ltd., Tiruchirapalli
	Shri K Nagarajan
Dy. Engineer (QC)
	Y
	Y
	Y
	3/3

	7
	CSIR - National Physical Laboratory, New Delhi
	Dr Girija Moona
	N
	Y
	Y
	2/3

	8
	CSIR - Central Mechanical Engineering Research Institute, Durgapur
	Dr. Swapan Barman
	N
	Y
	Y
	2/3

	9
	Carl Zeiss India 
(Banglore) Pvt. Ltd.
	Shri Sachin Pawar

	Y
	N
	Y
	2/3

	
	
	Shri Manjunatha Prasad
	
	
	
	

	10
	Central Manufacturing Technology Institute, Bangalore
	Shri Niranjan Reddy
Scientist-F & Centre Head- MNTM
	Y
	Y
	Y
	3/3

	
	
	Ms. Khushboo
	
	
	
	

	11
	Ideal Instruments Services, Pune
	Shri Parag Shashikant Saraf
	Y
	Y
	Y
	3/3

	12
	Mitutoyo South Asia (P) Ltd., New Delhi
	Shri Shailendra Kumar Singh
Regional Manager
	Y
	N
	Y
	2/3

	
	
	Shri Harrish Bajaj
Deputy Managing Director
	
	
	
	

	13
	National Accreditation Board for Testing and Calibration Laboratories, Gurugram
	Shri Naveen Jangra
	Y
	N
	Y
	2/3

	14
	Octagon Precision (India) Pvt. Ltd., Pune
	Shri Vivek N. Ghodke
Managing Director
	Y
	Y
	N
	2/3

	
	
	Shri Mohan G. Kale
Exercutive Director
	
	
	
	

	15
	Oil India Safety Directorate, Noida
	Shri Murari Mohan Prasad
Additional Director
	N
	Y
	N
	1/3

	
	
	Shri N. K. Pandey
Joint Director
	
	
	
	

	16
	Reliance Calibration Laboratory, Pune
	Shri H.N. Patil
Proprietor
	Y
	Y

	Y
	3/3

	17
	Size Control Gauges & Tools Pvt. Ltd., Pune
	Shri Ashok Shankar Durve
Managing Director
	N
	Y
	Y
	2/3

	
	
	Shri Atul Ashok Durve
Director
	
	
	
	

	18
	Tata Motors Limited, Pune
	Shri Shivramappa Chinchole
	Y
	Y
	Y
	3/3

	
	
	  Shri Sandip Borase
	
	
	
	

	19
	In Personal Capacity
	Shri Krishnaji Prabhakar Agashe
	Y
	Y
	N
	2/3
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Composition of Panels constituted under PGD 25:

	S.N.
	Panel Number
	Panel Name
	Members

	1
	PGD 25/P1
	Surface Roughness
	a) Convenor: Mr.	Niranjan	Reddy,	Central	Manufacturing Technology Institute (CMTI)
b) Dr Girija Moona, CSIR-NPL
c) Mr. S.K. Singh, Mitutoyo South Asia (P) Limited
d) Mr. V.N. Ghodke, Octagon Precision (I) Pvt. Ltd.
e) S N Ravi Kumar  Ex. Carl Zeiss



[12]

	Sl.N.
	Panel Number
	Panel Name
	Members

	2
	PGD 25/P2
	Measuring Equipment
	a) Convenor: Mr. Shailendra Singh, Mitutoyo South Asia Pvt Ltd
b) Mr. Aslam R. Sayyed, Accurate Engineering Company Private Limited
c) Sharad Mahale Baker Gauges India Limited
d) Mr. Niranjan Reddy, Central Manufacturing Technology Institute (CMTI)
e) Ms.	Girija	Moona,	CSIR	–	National	Physical Laboratory
f) Mr. H.N. Patil, Reliance Calibration Lab 

	3
	PGD 25/P3
	Gauges
	a) Convenor:   Mr.   Krishnaji Prabhakar,	In Personal Capacity
b) Mr. Vikram Sawant, Advance Measuring Systems
c) Mr. Anis S. Karmalawala / Anand Aloi Baker Gauges India Ltd
d) Mr. Manoj Multani, Size Control Gauges & Tools Private Limited
e) Shri Rahul

	4
	PGD 25/P4
	Bore gauge
	a) Convenor: Mr. H.N. Patil, Reliance Cal Lab
b) Mr. Sharadchandra Tukaram Mahale, Baker Gauges India Ltd.
c) Mr.   Rajesh   Deswal, EmmTech   Calibration   Pvt.
Limited
d) Mr. C.M. Puntambekar, Kudale Calibration Laboratory Pvt. Ltd.

	5
	PGD 25/P5
	Universal length machine
	a) Convenor: Mr. V.N. Ghodke, Octagon Precision (I) Pvt. Ltd.
b) Mr. Niranjan Reddy, Central Manufacturing Technology Institute (CMTI)
c) Dr. Rina Sharma, CSIR- National Physical Laboratory
d) Mr. C.M. Puntambekar, Kudale Calibration Laboratory Pvt. Ltd.
e) Mr.  Naveen jangra, NABL
f) Mr. Krishnaji Prabhakar Agashe, In Personal Capacity

	6
	PGD 25/P8
	Video measuring System
	a) Convenor: Mr. S.K. Singh, Mitutoyo South Asia (P)
Limited
b) Mr. V.N. Ghodke, Octagon Precision (I) Pvt. Ltd.
c) Dr. Girija Moona, CSIR – National Physical Laboratory
d) Mr. Manjunatha Prasad, Carl Zeiss India (Bangalore) Pvt. Ltd., Bangalore

	7
	PGD 25/P9
	Gauge Block Calibrator
	a) Convenor: Mr. Niranjan Reddy, Central Manufacturing Technology Institute (CMTI)
b) Prof. K.P. Chaudhary, In Personal Capacity
c) Dr. Girija Moona, CSIR –National Physical Laboratory
d) Mr. Naveen Jangra, NABL
e) Shri Ajay Gajare, M/s. OM Engineers, Pune
f) Shri Ravindra Kondekar, KCP Gauging Technology Pvt. Ltd, Aurangabad

















































ANNEX II
(Item 4.1)

PROGRAMME OF WORK


	PGD 25 : Engineering Metrology

	Scope: Formulation of standards on limits and fits and on gauges for plain and threaded work pieces;
precision measuring equipment; surface finish and other allied items.

	Liaison: ISO/TC 213 Dimensional and geometrical product specifications and verifications



	Standards Published

	S.N.
	IS No.
	Title
	Base Standard
	Status of Base Standard

	1
	SP 19 : 1980
	Guidelines for Classification of Quality of Scraped Surfaces
	-
	              -

	
2
	
IS/ISO/IEC
Guide 99 : 2007
	International vocabulary of metrology — Basic and general concepts and associated terms (VIM)
	ISO/IEC Guide 99
: 2007
	No change

	

3
	

IS 2092 : 1983
	
Specification for Plunger Type Dial Gauges (First Revision)
	ISO/R 463:1965
'Dial gauges reading in 0.01 mm, 0.001 in and
0.0001 in'
	Revised by ISO 463:2006

	
	
	
	BS 939:1962
	BS 939 revised in

	
	
	
	‘Engineer’s
	2007.

	
	
	
	squares including
	

	
	
	
	cylindrical and
	DIN 875 revised

	
	
	
	block squares’
	into DIN 875-

	4
	IS 2103 : 1980
	Specification	for	Engineer’s
Squares (Second Revision)
	
DIN 875-1975
	1:2005 & DIN
875-2:2008.

	
	
	
	‘Squares 90⁰,
	

	
	
	
	dimensions,
	

	
	
	
	technical
	

	
	
	
	conditions and
	

	
	
	
	delivery’
	

	
	
	
	DIN 874 (Part 1) -
	DIN 874-1 revised

	
	
	
	1973 ‘Steel
	in 2003.

	
	
	
	straightedges;
	

	
5
	
IS 2220 : 1990
	Engineering Metrology — Steel Straightedges — Specification (First Revision)
	sizes, technical specifications’

BS 863 : 1939
	BS 863
superseded by BS 5204-2:1977

	
	
	
	‘Steel straightedges
	

	
	
	
	of rectangular
	

	
	
	
	section’
	



[21]

	







6
	







IS 2251 : 1986
	






Specification for Plug and Ring Gauges for Self Holding Tapers (First Revision)
	BS 1660 : 1972
IS 7615 : 1975
DIN 229 Part 1-
1982
DIN 229 Part 2-
1982
DIN 230 Part 1-
1982
DIN 230 Part 2-
1982
DIN 234 Part 1-
1982
DIN 234 Part 2-
1982
DIN 235 Part l- 1982
DIN 235 Part 2-
1982
	BS 1660 replaced by :
BS 1660-5:1988,
BS 1660-7:1988,
(BS 1660-9:1988,
ISO 1080:1975),
(BS 1660-10:1988,
ISO 239:1974), BS
1660-11:1991, (BS
1660-1:1988, ISO
296:1974), (BS
1660-4:1988, ISO
297:1982)

No change in DIN standards

	
7
	IS 2285 : 2003
ISO 8512-1 :
1990
	Engineering Metrology — Measuring Equipment — Cast Iron Surface Plates — Specification (Third Revision)
	ISO adoption
	No change

	
8
	IS 2334 : 2001
ISO 1502 : 1996
	ISO	General	Purpose	Metric Screw Threads — Gauges and
Gauging (Second Revision)
	ISO adoption
	No change

	9
	IS 2554 : 1971
	Specification for Cast Iron Angle Plates (First Revision)
	-
	-

	

10
	

IS 2921 : 2016
ISO 13225 : 2012
	Geometrical		Product Specifications (GPS) — Dimensional	Measuring Equipment; Height Gauges — Design and Metrological Characteristics (Second Revision)
	ISO adoption
	No change

	

11
	

IS 2949 : 1992
	Engineering Metrology — Plain V-Blocks for Inspection Purposes
—	Specification	(Second Revision)
	DIN 2274 : 1981
‘V-blocks for inspection
purposes, design requirements’
“ISO 16367:2008 Tools for pressing — Guide plates — U- and V-blocks”
	No change






ISO revised 

	
12
	
IS 2966 : 1964
	Specification for Internal Micrometers (Including Stick Micrometers)
	BS 959 : 1950
‘Internal
micrometers’
	Revised in 2008

	

13
	

IS 2967 : 1983
	
Specification	for	External Micrometer (First Revision)
	ISO 3611:1978
‘Micrometer callipers for external
measurement’
	Revised in 2023

	  
  14
	
IS 2984 : 2003
ISO 3650 : 1998
	Slip Gauges [ISO Title: Geometrical	Product Specifications (GPS) — Length Standard : Gauge Blocks] (Second Revision)
	ISO adoption
	No change

	  



  15
	



IS 3073 : 1967
	



Assessment of Surface Roughness
	Draft ISO Recommendation No. 221 Surface roughness
BS 1134-1961
Centre-line- average height method for the assessment of
surface texture
	BS 1134 revised in 2010

	 
  16
	
IS 3179 : 1990
	
Engineering Metrology — Feeler Gauges (Second Revision)
	BS 957 (Part 2) :
1969 ‘Feeler gauges — Part 2: Metric units’
	Revised as BS 957:2008

	 


 17
	


IS 3455 : 1971
	

Gauging	Practice	for	Plain Workpieces (First Revision)
	Draft ISO Recommendation No: 1938 ISO
system of limits and fits: Part II
Inspection of plain workpieces
	Revised as ISO 1938-1:2015

	 
 18
	
IS 3455 (Part 1) :
1985
	Gauging Practice For Plain Workpieces Part 1 Inspection Of Plain Workpieces With Indicating Measuring Instruments
	ISO/R 1938 : 1971
‘ISO system of limits and fits Part II Inspection of plain workpieces’
	

	 


 19
	


IS 3485 : 1983
	

Specification for Plain and Master Setting Ring Gauges (Size Range from 1 up to and including 315 mm (Second Revision)
	ISO 3670 : 1979
‘Blanks for plug gauges and handles (taper lock and trilock) and ring gauges — Design and general
dimensions’
	 Withdrawn


  Archive

	  
  20
	
IS 3510 : 1990
	Engineering Metrology – Toolmaker’s Flats – Specification (First Revision)
	BS 869 : 1978
‘Tool maker’s flats and high precision surface plates’
	No change

	   
  21
	
IS 3512 : 1966
	Specification	for	Toolmakers’ Straightedges
	BS 852 : 1939
‘Toolmakers' straightedges’
	No change

	  22 
	IS 4210 : 1967
	Strip Feeler Gauges for Electrical Purposes
	-
	-

	
23
	
IS 4211 : 1993
	Gauges — Thread Pitch Gauges for ISO Metric Screw Threads (Pitch Range 0.4 to 6 mm) — Specification (First Revision)
	GOST 519-1977
‘Screw pitch gauges — Specification’
	-

	24
	IS 4239 : 1970
	Specification	for	Mechanical Bevel Protractors (First Revision)
	BS 1685: 2008
Bevel protractors (mechanical and optical) - Requirements and test methods
	-

	
25
	
IS 4241 : 1990
	Engineering Metrology — Engineer’s Parallels — Specification (First Revision)
	BS 906 (Part 1) :
1972 ‘Engineer’s
parallels: Part 1 Metric units’
	No change

	

26
	

IS 4349 : 1987
	
Specification	for	Cylindrical Setting Masters (First Revision)
	National Physical Laboratory UK, Standard No.
MOY/SCMI/6l
Issue - 2
	Issue-3 published in 2001

	
27
	
IS 4440 : 1996
	Engineering Metrology — Precision Equipment — Slip Gauge Accessories (First Revision)
	-
	Archive

	
28
	
IS 4492 : 1968
	Specification for Welded V- blocks (Diameter Range 300 to 2000 mm)
	-
	Archive

	

29
	

IS 4563 : 1987
	

Specification for Block Squares (First Revision)
	BS 939-1977
‘Specification for engineers squares (including cylindrical and block squares )’
	Revised in 2007/

 Archive10649

	30
	IS 4960 : 1968
	Specification for Universal and Elongated Type V-Blocks
	GOST 5641-1961
	-

	


31
	


IS 4966 (Part 1) :
1969
	

Specification for Gauges for Serrations Part 1 For Gauging External Serrations
	DIN 2264-1955
DIN 2265-1955
DIN 2266-1955
DIN 2267-1955
DIN 5481 (Blatt
3)-1955
DIN 5481 (Blatt
4)-1955
	  Withdrawn


  Archive

	



32
	


IS 4966 (Part 2) :
1969
	


Specification for Gauges for Serrations Part 2 For Gauging Internal Serrations
	DIN 2262 (Blatt
1)-1955
DIN 2262 (Blatt
2)-1955
DIN 2263 (Blatt
1)-1955
DIN 2263 (Blatt
2)-1955
DIN 5481 (Blatt
2)-1955
	Withdrawn



 Archive

	


33
	

IS 5268 (Part 1) :
1991
	
Engineering Metrology — Straightedges: Part 1 Cast Iron Straightedges (Bow Shaped or Camel Back Type and I Section or Parallel Type (First Revision)
	BS 5204 (Part 1) :
1975
‘Straightedges: Part 1 Cast iron straightedges (bow shaped and I-
section)’
	No change

	34
	IS 5273 : 1969
	Specification for Radius Gauges
	-
	-

	35
	IS 5359 : 1987
	Specification for Sine Bars (First Revision)
	DIN 2273-1979
‘Sine bars’
	No change

	


36
	


IS 5388 : 1983
	

Specification for Hexagon Handles for Plain and Threaded Plug Gauges (Second Revision)
	ISO 3670 : 1979
‘Blanks for plug gauges and handles (taper lock and trilock) and ring gauges — Design and general dimensions’
	Withdrawn



Archive

	


37
	


IS 5440 : 1969
	


Specification for Optical Flats
	US Federal Specification GG- 0-635 1960
'Optical flats' issued by USA
Federal Supply Service
	-

	38
	IS 5812 : 1970
	Specification for Optical Bevel Protractors
	BS 1685: 2008
Bevel protractors (mechanical and optical) - Requirements and test methods
	-

	


39
	


IS 5939 : 1970
	


Specification for Single Angle Sine Tables
	BS 3064:
1959‘Sine bars and sine tables (excluding compound tables); and GOST 4046:1961 ‘Sine
bars’
	BS 3064 revised in 1978

GOST 4046
revised in 1980

	

40
	

IS 5943 : 1970
	

Specification	for	Compound Angle Sine Tables
	CSN 246750
‘Electromagnetic compound sine
table’ and GOST 4046-1961 ‘Sine
bars’
	-

	41
	IS 5979 : 1981
	Specification for Sine Centres (First Revision)
	-
	-

	
42
	
IS 5980 : 1978
	Specification for Bench Centres (First Revision)
	CSN 244193
‘Bench centres for inspection’
	-

	


43
	


IS 6137 : 1983
	
Specification for Gauging Members for Plain Plug Gauges, GO and NO GO Members (Size Range from 1 up to and Including 40 mm) (Second Revision)
	ISO 3670:1979
‘Blanks for plug gauges and handles (taper lock and trilock) and ring gauges — Design and general dimensions’
	Withdrawn    




Archive

	44
	IS 6150 : 1971
	Specification	for	ISO	Metric Screw Thread Measuring Prisms
	-
	-

	45
	IS 6231 : 1971
	Specification for Prismatic Angle Gauges
	-
	-

	46
	IS 6232 : 1971
	Specification for Cast Iron Box Angle Plates
	-
	-

	

47
	

IS 6244 : 1980
	Specification for Gauging Members for Plain Plug Gauges GO and NO GO Members (Size Range Above 40 to 120 mm) (First Revision)
	ISO 3670:1979
‘Blanks for plug gauges and handles (taperlock and trilock) and ring gauges design and general dimensions’
	Withdrawn

	

48
	

IS 6246 : 1980
	Specification for Gauging Members for Plain Plug Gauges GO and NO GO Members (Size Range Above 120 up to and including 250 mm) (First
Revision)
	
	

	
49
	
IS 6311 : 1978
	Specification for ISO Metric Screw Thread Measuring Cylinders (First Revision)
	-
	-

	

50
	

IS 6952 : 1990
	
Engineering Metrology — Cylindrical Squares — Specification (First Revision)
	BS 939 : 1977
‘Specification for engineers squares (including cylindrical and block squares)’
	Revised in 2007

	51
	IS 6973 : 1973
	Specification for Precision Angle Plates
	-
	-

	52
	IS 6985 : 1973
	Specification for Precision Box Angle Plates
	-
	-

	53
	IS 6987 : 1973
	Specification for Steel Precision Polygons
	-
	-

	
54
	
IS 7014 : 1973
	
Specification for Length Bars
	BS 1790 : 1961
‘Specification for length bars and
their accessories’
	No change

	


55
	

IS 7018 (Part 1) :
1983
	

Technical Supply Conditions for Gauges: Part 1 General (First Revision)
	DIN 2239-1979
‘Technical conditions of delivery for gauges for industrial length verification practice’
	Revised in 2006


Archive

	

56
	

IS 7018 (Part 2) :
1983
	Technical Supply Conditions for Gauges: Part 2 Assembly and Identification of Plain Plug Gauges (Size Range from 1 mm up to and including 250 mm)
(First Revision)
	-
	Archive

	


57
	

IS 7018 (Part 3) :
1983
	Technical Supply Conditions for Gauges: Part 3 Assembly and Identification of Screw Plug Gauges for ISO Metric Screw Threads (Size Range from M1 up to and including M200) (First Revision)
	-
	Archive

	
58
	IS 7327 : 2003
ISO 8512-2 :
1990
	Engineering Metrology — Measuring Equipment — Granite Surface Plates — Specification
(Second Revision)
	ISO adoption
	No change

	
59
	
IS 7599 (Part 1) :
1975
	General Requirements for Engineer’s Comparators with Stand: Part 1 Engineer’s Comparators
	BS 1054-1954
‘Engineer’s comparators for external
measurement’ and draft BS 73/33653 ‘Specification for engineer’s mechanical comparators for external
measurement’
	Revised in 1975

	


60
	

IS 7599 (Part 2) :
1975
	

General Requirements for Engineer’s Comparators with Stand: Part 2 Comparator Standard
	
	

	
61
	
IS 7604 : 1975
	
Specification	for	Length	Bar Accessories
	BS 1790-1961
‘Specification for length bars and
their accessories’
	No change

	62
	IS 7606 : 1982
	Specification for Plain Adjustable Snap Gauges (First Revision)
	-
	-

	

63
	

IS 7859 : 1975
	Gauge Allowances and Manufacturing Tolerances for Plain Gauges for Inside Measurements for ISO Fit Sizes
(Nominal size up to 500 mm)
	DIN 7164-1966
	Revised in 2017




	

64
	

IS 7876 : 1975
	Gauge Allowances and Manufacturing Tolerances for Plain Gauges for Outside Measurements for ISO Fit Sizes (Nominal size up to 500 mm)
	DIN 7163-1966
	Revised in 2017

	




65
	




IS 8023 : 1991
	


Gauges — Single Ended Progressive Type Plate Snap Gauges up to 160 mm — Specification (First Revision)
	DIN 2235 : 1955
‘Limit snap gauges (made of steel plate from 2 to 160 mm nominal size)’

BS 1044 (Part
1):1964
‘Specification for gauge blanks: Part 1 Plug, ring and calliper gauges’
	Withdrawn

	66
	IS 8823 : 1978
	Specification	for	Triangular Straightedges
	-
	-

	
67
	
IS 8999 : 2003
ISO 7-2 : 2000
	Pipe Threads where Pressure- Tight Joints are Made on the Threads — Verification by Means of Limit Gauges (First Revision)
	ISO adoption
	No change

	




68
	




IS 9475 : 1986
	



Specification for Plug and Ring Gauges for Self Release 7/24 Tapers (First Revision)
	BS 1660-1972
‘Machine tapers, reduction sleeves and
extension sockets’
	Replaced by : BS 1660-5:1988,
BS 1660-7:1988,
(BS 1660-9:1988,
ISO 1080:1975),
(BS 1660-10:1988,
ISO 239:1974), BS
1660-11:1991, (BS
1660-1:1988, ISO
296:1974), (BS
1660-4:1988, ISO
297:1982)

	


69
	


IS 9483 : 1993
	

Measuring Instruments — Micrometer	heads	— Specification (First Revision)
	JIS B 7504-1980
‘Micrometer heads’

ISO 3611 : 1978
‘Micrometer callipers for external
measurement’
	JIS B 7504
superseded by JIS B 7502:2016

ISO 3611 revised
in 2010

	

70
	

IS 9529 : 1980
	Specification for Taper Plug Gauges and Taper Ring Gauges to Check Taper Bore of Gauge Handles and Taper Shanks of
Gauging Members
	ISO 3670 : 1979
‘Blanks for plug gauges and handles (taper lock and
	Withdrawn




	


71
	


IS 9608 : 1985
	Specification for Gauging Members for GO and NO GO Screw Plug Gauges and Screw Check Plug Gauges for ISO Metric Screw Threads (Size Range above M40 up to and including M120) (First Revision)
	trilock) and ring gauges — Design and general dimensions’
	                    

	

72
	

IS 9610 : 1985
	Specification for GO and NO GO Screw Ring Gauges for ISO Metric Screw Threads (Size Range From M1 up to and including M100) (First Revision)
	
	

	


73
	


IS 9631 : 1983
	Specification for Gauging Members for GO and NO GO Screw Plug Gauges and Screw Check Plug Gauges for ISO Metric Screw Threads (Size Range from M1 up to and including M40) (First Revision)
	
	 Archive

	
74
	
IS 10216 : 1988
ISO 228-2 : 1987
	Pipe Threads where Pressure- Tight Joints are not Made on the Threads — Verification by Means of Limit Gauges (First Revision)
	ISO adoption
	No change

	

75
	

IS 10275 : 1982
	Methods for Assessment of Circularity Error from Polar Graphs obtained by using Stylus- Type Form-Measuring Instrument
	BS 3730 : 1964
‘Methods for the assessment of departures from roundness’
	BS 3730 revised
into BS 3730-
(1,2,3) and ISO
6318 (adopted as
15372)

	
76
	
IS 10649 : 1983
	Specification for Ring Gauges for Drill Chuck Taper Arbors of Morse Taper and Jacob Taper Type
	DIN 2222-1964
‘Taper ring gauges for taper shafts for drill chucks’
	DIN 2222:1982
Withdrawn/
      Archive

	


77
	


IS 10685 : 1983
	Specification for Gauging Members for Go and no Go Screw Plug Gauges and Screw Check Plug Gauges for ISO Metric Screw Threads (Size Range
Above M120 up to and Including M200)
	-
	

Archive 

	
78
	
IS 11103 : 1984
	Specification	for	Cylindrical Measuring Pins (Size Range from
0.1 mm up to and Including 20 mm)
	DIN 2269-1980
‘Cylindrical
measuring pins’
	Revised in 1998



	




79
	




IS 11498 : 1985
	




Specification for Lever Type Dial Gauges
	BS 2795 : 1981
Dial test indicator (lever type) for linear measurement, DIN 2270-1976
Dial test indicator (lever type) for linear measurements, JIS B 7533-1975
Lever type dial test indicator
	BS 2795 replaced
by ISO 9493:2010

DIN 2270 revised
in 2017

JIS B 7533
revised in 2015

	
80
	IS 12257 (Part 1)
: 1987
	Pneumatic Measurement: Part 1 General Information on Principles and Methods
	DIN 2271 (Part 1) :
1976
	Superseded by DIN 2271:2016

	
81
	IS 12257 (Part 2)
: 1992
	Pneumatic Measurement: Part 2 Design Features of Instruments Working in High Pressure Range
	DIN 2271 (Part 2) :
	

	
82
	IS 12257 (Part 3)
: 1992
	Pneumatic Measurement: Part 3 Parameters of Instruments Working on High Pressure
	DIN 2271 (Part 3) :
1976
	

	
83
	IS 12257 (Part 4)
: 1992
	Pneumatic Measurement: Part 4
General	Information	and Examples of Application
	DIN 2271 (Part 4) :
1977
	

	
84
	
IS 12257 (Part 5)
: 1996
	Pneumatic Measurement: Part 5 Glossary of Terms and Definitions
	BS 4358 : 1968
‘Glossary of terms used in air
gauging’
	No change

	
85
	
IS 12937 : 1990
	Engineering Metrology — Methods of Testing Straightness Flatness and Perpendicularity
	-
	-

	86
	IS 13907 : 1994
ISO 7863 : 1984
	Height Setting Micrometres and Rising Blocks — Specification
	ISO adoption
	No change

	87
	IS 14271 : 1995
	Engineering Metrology — Dial Snap Gauges — Specification
	-
	-

	

88
	
IS 15261 : 2002
ISO 3274 : 1996
	Geometrical	Product Specifications (GPS) — Surface Texture: Profile Method — Nominal Characteristics of Contact (Stylus) Instruments
	ISO adoption
	No change

	

89
	
IS 18432(Part 2) : 2023/ISO 21920-2:2021
	ISO 21920-2:2021 Geometrical product specifications (GPS)
— Surface texture: Profile — Part 2: Terms, definitions and
surface texture parameters
	ISO adoption
	         -



	

90
	
IS 18432 (Part 3) : 2023/ISO 21920-3:2021
	ISO 21920-3:2021 Geometrical product specifications (GPS)
— Surface texture: Profile — Part 3: Specification operators
	ISO adoption
	              -

	
91
	
IS 15264 : 2002
ISO 8785 : 1998
	Geometrical	Product Specification (GPS) — Surface Imperfections — Terms, Definitions and Parameters
	ISO adoption
	No change

	


92
	

IS 15371 (Part 1)
: 2023
ISO 14253-1 :
2017
	Geometrical	product specifications (GPS) — Inspection by measurement of workpieces and measuring equipment: Part 1 Decision rules for verifying conformity or nonconformity		with
specifications (first revision)
	ISO adoption
	No change

	



93
	


IS 15371 (Part 2)
: 2018
ISO 14253-2 :
2011
	Geometrical	Product Specifications (GPS) — Inspection by Measurement of Workpieces and Measuring Equipment: Part 2 Guidance for the Estimation of Uncertainty in GPS Measurement, in Calibration of Measuring Equipment and in Product Verification (First
Revision)
	ISO adoption
	No change

	


94
	

IS 15371 (Part 3)
: 2018
ISO 14253-3 :
2011
	Geometrical		Product Specifications (GPS) — Inspection by Measurement of Workpieces and Measuring Equipment: Part 3 Guidelines for Achieving Agreements on Measurement	Uncertainty Statements (First Revision)
	ISO adoption
	No change

	


95
	

IS 15371 (Part 4)
: 2018
ISO/TS 14253-4 :
2010
	Geometrical		Product Specifications (GPS) — Inspection by Measurement of Workpieces and Measuring Equipment: Part 4 Background on Functional	Limits		and Specification Limits in Decision Rules
	ISO adoption
	No change



	


96
	

IS 15371 (Part 6)
: 2018
ISO/TR 14253-6
: 2012
	Geometrical	Product Specifications (GPS) — Inspection by Measurement of Workpieces and Measuring Equipment: Part 6 Generalized Decision Rules for the Acceptance and Rejection of Instruments and Workpieces
	ISO adoption
	No change

	s
97
	
IS 15373 : 2003
ISO 4291 : 1985
	Method for the Assessment of Departure from Roundness — Measurement of Variations in Radius
	ISO adoption
	No change

	
98
	
IS 15374 : 2003
ISO 4292 : 1985
	Methods for the Assessment of Departure from Roundness — Measurement by Two- and Three- Point Methods
	ISO adoption
	Withdrawn

	

99
	
IS 18430 (Part 21) :2023/16610-21:2011
	ISO 16610-21:2011 Geometrical product specifications(GPS) — Filtration — Part 21: Linear profile filters: Gaussian filters
	ISO adoption
	       -

	


100
	
IS 15421 (Part 1)
: 2003
ISO 13565-1 :
1996
	Geometrical	Product Specifications (GPS) — Surface Texture Profile Method — Surfaces Having Stratified Functional Properties: Part 1
Filtering	and	General Measurement Conditions
	ISO adoption
	No change

	
101
	
IS 15422 : 2003
ISO 12085 : 1996
	Geometrical	Product Specifications (GPS) — Surface Texture: Profile Method — Motif Parameters
	ISO adoption
	No change



	

102
	IS 15423 (Part 1)
: 2003
ISO 5436-1 :
2000
	Geometrical	Product Specifications (GPS) — Surface Texture: Profile Method; Measurement Standards: Part 1 Material Measures
	ISO adoption
	No change

	

103
	IS 15423 (Part 2)
: 2003
ISO 5436-2 :
2001
	Geometrical	Product Specifications (GPS) — Surface Texture: Profile Method; Measurement Standards: Part 2 Software Measurement Standards
	ISO adoption
	Revised in 2012

	

104
	
IS 15635 (Part 1)
: 2006
ISO 10360-1 :
2000
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring
Machines (CMM): Part 1 Vocabulary
	ISO adoption
	No change

	


105
	
IS 15635 (Part 2)
: 2014
ISO 10360-2 :
2009
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 2 CMMs Used for Measuring Linear Dimensions (First Revision )
	ISO adoption
	No change

	


106
	
IS 15635 (Part 3)
: 2006
ISO 10360-3 :
2000
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 3 CMMs with the Axis of a Rotary Table as the Fourth Axis
	ISO adoption
	No change

	


107
	
IS 15635 (Part 4)
: 2006
ISO 10360-4 :
2000
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 4 CMMs used in Scanning Measuring
Mode
	ISO adoption
	Superseded by ISO 10360-5:2020

	


108
	
IS 15635 (Part 5)
: 2019
ISO 10360-5 :
2010
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 5 CMMs using multiple-stylus probing systems
	ISO adoption
	Revised in 2020



	


109
	

IS 15635 (Part 6)
: 2006
ISO 10360-6 :
2001
	Geometrical	Products Specification (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 6 Estimation of Errors in Computing Gaussian Associated Features
	ISO adoption
	No change

	


110
	
IS 15635 (Part
7) : 2019
ISO 10360-7 :
2011
	Geometrical	Product Specifications (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Machines (CMM): Part 7 CMMs Equipped with Imaging Probing
Systems
	ISO adoption
	No change

	


111
	
IS 15635 (Part
8) : 2019
ISO 10360-8 :
2013
	Geometrical	Product Specifications (GPS) — Acceptance and Reverification Tests for Coordinate Measuring Systems (CMS): Part 8 CMMs Equipped with Optical Distance Sensors
	ISO adoption
	No change

	

112
	IS 15635 (Part
9) : 2019
ISO 10360-9 :
2013
	Geometrical	Product Specifications (GPS) — Acceptance and Reverification Tests for Coordinate Measuring
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	No change

	


113
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ISO 10360-12 :
2016
	Geometrical	product specifications (GPS) — Acceptance and reverification tests for coordinate measuring systems (CMS): Part 12 Articulated arm coordinate measurement machines (CMM)
	ISO adoption
	No change
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IS 15759 : 2007
ISO 12179 : 2000
	Geometrical	Product Specifications (GPS) — Surface Texture: Profile Method — Calibration of Contact (Stylus) Instruments
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	Revised in 2021

	
115
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ISO 12780-1 :
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	No change

	
116
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: 2014
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2011
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	No change
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ISO 12180-1 :
2011
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: 2014
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	No change

	
119
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: 2014
ISO 12181-1 :
2011
	Geometrical	Product Specifications (GPS) — Roundness: Part 1 Vocabulary
and Parameters of Roundness
	ISO adoption
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120
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: 2014
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2011
	Geometrical	Product Specifications (GPS) — Roundness: Part 2 Specification Operators
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	No change
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: 2016
ISO 12781-2 :
2011
	Geometrical	Product Specifications (GPS) — Flatness: Part 2 Specification Operators
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	No change

	


122
	

IS 16300 : 2014
ISO/TR 16015 :
2003
	Geometrical		Product Specifications (GPS) — Systematic	Errors		and Contributions to Measurement Uncertainty of Length Measurement Due to Thermal
Influence
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	No change

	

123
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: 2016
ISO 13385-1 :
2011
	Geometrical		Product Specifications (GPS) — Dimensional	Measuring Equipment: Part 1 Calipers; Design and Metrological Characteristics
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	Revised in 2019
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2011
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METHOD FOR CALIBRATION OF MECHANICAL GAUGE BLOCK COMPARATORS

1. SCOPE 

This standard specifies a method for calibration of mechanical gauge block comparators (GBC) which is used for the calibration of gauge blocks up to 100# mm nominal length by comparison method having 

a) probing range up to 20 µm 

b) probing range up to 25 mm 

2. REFERENCES

The following standards contain provisions, which through reference in this text, constitute provisions of this standard. At the time of publication, the indicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of the standard indicated below.



		IS No.

		Title



		IS 2984: 2003/ 

ISO 3650 : 1998 

		Slip Gauges – Specification



		IS/ISO/IEC Guide 99 : 2007

		International vocabulary of metrology: Basic and general concepts and associated terms (VIM)



		

		ISO Guide to the Expression of Uncertainty in Measurement, first edition 1995, ISO (Geneva)



		

		Calibration guide for calibration of gauge block comparators EURAMET cg-2







                                                                                                    

3. TERMS AND DEFINITIONS

For the purpose of this standard, the definitions given in IS 2984 and IS/ISO/IEC Guide 99 shall apply, in addition to the following.

3.1 Gauge Block Comparator

A dual probe comparator is used to calibrate gauge blocks by comparison method.

4. SYMBOLS

For the purpose of this standard, the following letter symbols have the meaning indicated against each, other symbols used in this standard have been explained at appropriate places.

ln    —   Nominal length of a gauge block

lc    —   Central length of a gauge block

lmax — Maximum length of a gauge block

lmin —  Minimum length of a gauge block

fo   —   Difference between maximum length and central length (lmax - lc)

fu  —    Difference between central length and minimum length (lc - lmin)

5. PRINCIPLE

The calibration of the gauge block comparator involves determining the central length measurement error, sensitivity of probes and deviation from the central length. The calibration shall be carried out with the aid of gauge blocks.

6.  MEASUREMENT STANDARD (GAUGE BLOCKS)

6.1. Typical gauge block pairs as given in Tables 1 and 2 are used for the respective probing range of GBC.

[bookmark: _Hlk148603889]Table 1: Gauge block pairs for probing range up to 20 µm

		[bookmark: _Hlk148603744]Sl No.



(1)

		Pair No.



(2)

		Nominal length 

mm

(3)



		

		

		A

		B



		i)

		1

		0.5

		0.5



		ii)

		2

		1.0

		1.005



		iii)

		3

		1.0

		1.010



		iv)

		4

		4.0

		4.0



		v)

		5

		100.0

		100.0



		vi)

		6

		6.0

		6.0*











[image: ]






                                       Fig :1 *Bridge shaped gauge block (Pair No. 6 B)





Table 2: Additional Gauge Block Pairs for Probing Range above 20 µm and Up to 25 mm

		Sl No.

(1)

		Pair No.    

(2)                

		Nominal length 

mm

(3)



		

		

		A

		B



		i)

		7

		1.0

		1.05



		ii)

		8

		

		1.1



		iii)

		9

		

		1.5



		iv)

		10

		

		2.0



		v)

		11

		

		5.0



		vi)

		12

		

		11.0



		vii)

		13

		25.0

		50.0





  

6.2. Gauge block pairs given in table 1 and table 2 are made up of the same material & shall have an identification number.  Pair no. 1 to 5, 7 to 13 and Gauge block ‘A’ of pair no. 6 shall be of grade K quality as per IS 2984. 

Gauge block ‘B’ of pair no.6 is a special gauge block designed as a bridge made up of same material. One measuring face is flat and the opposite face is of bridge face divided into 3 equal sections approximately (9mm x 10mm) with nominal central length of central portion is 6 mm and other 2 outer portions are (0.013±0.003) mm longer. In central portion and outer portion variation in length shall not exceed 0.050 µm and 0.2 µm respectively. The plane measuring face of Gauge Block shall have wringing quality. 

6.3. For pair no. 1 to 5 and 7 to 13 the difference between the central lengths lc of gauge blocks A & B, and for pair no. 2 & 3 the deviation fo and fu from the central length of gauge block B shall be calibrated with an expanded uncertainty of measurement (k = 2) less than or equal to 0.04μm. The gauge blocks of pair no. 6 need not be calibrated.

7. CALIBRATING MACHINE

7.1. General 

7.1.1. Operating conditions

The Gauge Block Comparator shall be operated using the procedures given in the manufacturer’s operating manual when carrying out the test given in 7.2, 7.3 and 7.4.

Below mentioned properties are to be considered prior to calibration of the Gauge Block Comparator

a) procedure for the operation of GBC

b) cleaning procedures of the probe tip, master sets, and measuring table

c) scratch and the wear-free surface of the measurement table

d) probe tip must be spherical and undamaged. Their vertices must be aligned correctly with respect to each other.

e) measuring force of the Lower and upper length indicator shall be as per the manufacturer’s specification.

f) the sequence for the retraction of the upper & lower probes shall be correct.

g) in the unloaded condition, lower probe shall protrude from the measurement table surface by 20µm to 100µm

h) Equipment shall be soaked for a minimum of 2 hours before calibration.

7.1.2. Environmental conditions

Permissible environmental conditions shall be maintained such as temperature within 20±1 °C, air humidity, and vibration at the site of installation that influence the measurements as specified by the manufacturer. 



7.2. Central length measurement error

7.2.1. Principle 

[bookmark: _Hlk148551823]The principle of the assessment method for central length measurement error is to establish whether the GBC is capable of measuring within the stated maximum permissible deviation (MPD). The assessment shall be performed by comparison of the calibrated values with the indicated values of GBC. For GBC having

a) probing range of upto 20 µm, pair No. 1 to 5 shall be used 

b) probing range above 20 µm and upto 25 mm, pair No. 1 to 5 and Pairs No. 7 to 13 shall be used,

7.2.2. Procedure 

[bookmark: _Hlk132208280]For Each gauge block pairs as mentioned in 7.2.1, comparison measurements shall be carried out. The center of the gauge block shall be measured five times comparing gauge blocks B and A (B-A), Then interchange the position of gauge blocks A and B (A-B) and measure five times (total of 10 measurements for a pair of gauge blocks shall be taken). 

7.2.3. Evaluation of results

Mean values and standard deviations shall be calculated for each measurement series (B-A)  & (A-B) (5 measurements each).

The maximum difference between the calibration certificate value and the measured mean value is expressed as the Central length measurement error of GBC. 

Note: If GBC has option for correcting systematic error, Central length measurement error can be used to correct the calibrated GBC. In practice, as these Central length measurement error values are very small the correction may not be necessary. If Central length measurement error goes beyond the acceptable limits, GBC shall be restored to bring the device within the acceptable limit or the associated errors is to be considered in estimation of uncertainty of Gauge Block Calibration.



7.3. Sensitivity of Probes

7.3.1. Principle 

The principle of the assessment method for measurement of sensitivity of probes using pair No.6 is to check the sensitivity of the lower Probe and upper probe. The assessment shall be performed by comparison of the mean values of pair No. 6 for 2 sets of measurement series.





7.3.2. Procedure 

The pair No.6 of the master set shall be placed in a gauge block positioning device and measured five times comparing A to B at the center point of the gauge block having flat face placed on the measuring table (Pos. u) forms a measurement series. Then rotate the B gauge block upside down bridge face is contacting the measuring table (Pos. n) and measure five times from A to B (Total of 10 measurements for a pair of gauge blocks shall be taken). 

7.3.3. Evaluation of results

Mean values and standard deviations shall be calculated for each measurement series (5 measurements). Difference between the mean values from two measurement series is expressed as Sensitivity of probes.

7.4. Deviation from Central length (fo and fu) 

7.4.1. Principle 

The principle of the assessment method to measure deviation fo and fu from Central length on a gauge blocks B of pair No. 2 (1.005 mm) or 3 (1.01 mm) is to check the capability of the instrument to measure variation in length.

7.4.2. Procedure 

To measure deviation i.e deviation over (fo) and deviation under (fu) from central length (lc); first Set zero at centre of the measuring face of the gauge block 1.005 or 1.01 mm and measure four corners of the gauge block successively Keeping the marked measuring face upside as shown in fig 2a. Then rotate the gauge block 180° horizontally and measure four corners as shown in fig 2b. Repeat the measurement five times to form a measurement series.

[image: ]

      fig 2a                                               fig 2b 



7.4.3. Evaluation of results

Mean values and standard deviations shall be calculated for each measurement points (5 measurements). Maximum reading of mean value is fo and minimum reading of mean value is fu. Difference between calibration certificate value fo and fu and measured mean value of fo and fu respectively is expressed as Deviation from central length.

8. ACCEPTANCE CRITERIA

The standard deviation of Central length measurement error, sensitivity of probes and deviation from central length shall not exceed the value of 0.030μm.

[bookmark: _Hlk148607297]The maximum permissible deviation of the central length measurement error, Sensitivity of probes and deviation from central length shall not exceed   

a) ±0.05 μm for GBC having probing range upto 20 μm

b) ± (0.05+0.6 x 10-3 L) μm, where L is in mm; for GBC having probing range above 20 µm and up to 25 mm





9. MEASUREMENT UNCERTAINTY

9.1. General

The estimation of the measurement uncertainty follows the procedures and formulae of ISO/IEC Guide to the expression of Uncertainty in Measurement (GUM:1995).



Estimation of expanded measurement uncertainty 

Uncertainty shall be calculated for the result of the calibration of the Gauge block comparator. For random uncertainty (Type A) contribution at least 5 measurements shall be taken. For systematic uncertainty (Type B) contribution following uncertainty contributions have to be considered (but not be limited to):

a) Uncertainty of temperature measuring device;

b) Uncertainty in thermal expansion coefficient;

c) Uncertainty due to difference in temperature (if not compensated);

d) Uncertainty of master; and 

e) Resolution of Gauge Block Comparator.

Calculate the standard measurement uncertainty for Type A and Type B contributors, calculate combined standard uncertainty and calculate expanded uncertainty by considering the coverage factor.

10. CALIBRATION CERTIFICATE

10.1. Method of presentation of results:

The following list of items shall be presented in the calibration certificate (but not be limited to) 

a) Name of the customer, Details of the gauge block comparator eg: Make, Sl No., type, range, resolution etc.;

b) Name of calibrating person;

c) Date and place of calibration;

d) Details of the standard used for calibration eg: make, Sl No., etc.;

e) Conditions including temperature and relative humidity during calibration; and

f) Results shall be presented as per the given Appendix A.

Note: # The standard can also be used for calibration of gauge block comparators (GBC) for the calibration of gauge blocks above 100 mm and up to 250 mm with appropriate selection of additional pairs having suitable uncertainty of measurement. 


Appendix A

Calibration of Gauge block Comparator

1. Central Length measurement Error 

1.1. For GBC having probing range up to 20 µm:

		Pair

Nos.

		Nominal length

		Identification number  of Slip Gauge Blocks

		Certificate

value

		Measured 

Mean value 

		Deviation

		Standard Deviation



		

		A

		B

		A/B

		C

		M

		C-M 

		



		

		mm

		mm

		

		(B-A) in µm

		(B-A) in µm

		(A-B) in µm

		(B-A) in µm

		(A-B) in µm

		(B-A) in µm

		(A-B) in µm



		1

		0.5

		0.5

		

		

		

		

		

		

		

		



		2

		1.0

		1.005

		

		

		

		

		

		

		

		



		3

		

		1.01

		

		

		

		

		

		

		

		



		4

		4.0

		4.0

		

		

		

		

		

		

		

		



		5

		100.0

		100.0

		

		

		

		

		

		

		

		







1.2. For GBC having probing range above 20 µm and upto 25 mm:

		Pair

Nos.

		Nominal length

		Identification number  of Slip Gauge Blocks

		Certificate

value

		Measured 

Mean value 

		Deviation

		Standard Deviation



		

		A

		B

		A/B

		C

		M

		C-M 

		



		

		mm

		mm

		

		(B-A) in µm

		(B-A) in µm

		(A-B) in µm

		(B-A) in µm

		(A-B) in µm

		(B-A) in µm

		(A-B) in µm



		1

		0.5

		0.5

		

		

		

		

		

		

		

		



		2

		1.0

		1.005

		

		

		

		

		

		

		

		



		3

		

		1.01

		

		

		

		

		

		

		

		



		4

		4.0

		4.0

		

		

		

		

		

		

		

		



		5

		100.0

		100.0

		

		

		

		

		

		

		

		



		7

		





1.0

		1.05

		

		

		

		

		

		

		

		



		8

		

		1.1

		

		

		

		

		

		

		

		



		9

		

		1.5

		

		

		

		

		

		

		

		



		10

		

		2.0

		

		

		

		

		

		

		

		



		11

		

		5.0

		

		

		

		

		

		

		

		



		12

		

		11.0

		

		

		

		

		

		

		

		



		13

		25.0

		50.0

		

		

		

		

		

		

		

		







2. Sensitivity of probes:

		Pair

Nos.

		Nominal  length

		Idfn. No. of Slip Gauge Blocks

		Measured mean value

 

		Difference

of Mean

		Measured Standard Deviation



		

		A

		B

		A/B

		Gauge block B flat face on measuring table 

(pos. u) 

		Gauge block B bridge face on measuring table 

(pos. n)

		(pos. u - pos. n)

		pos. u

		pos. n



		

		mm

		mm

		

		(A-B) in µm

		(A-B) in µm

		µm

		(A-B) in µm

		(A-B) in µm



		6

		6.0

		6.0*

		

		

		

		

		

		







3. Deviation from central length (f0 and fu):

		Pair

Nos.

		Nominal

Length 

(in mm)

		Idfn. No. of Slip Gauge Block

		Value from Calibrated Certificate 

(in µm)

		Measured mean value 

(in µm)

		Difference          

(in µm)

		Measured standard deviation

(in µm)



		

		

		

		C

		M

		C-M

		Max. value 



		

		mm

		B

		f0

		fu

		f0

		fu

		f0

		fu

		



		2

		1.005

		

		

		

		

		

		

		

		







Method of calibration: 

Calibration was carried out by using Gauge Blocks.
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