
 
 - 1 - 

ISO/TR 22514-9:2023-11 (E) 
 
 
Statistical methods in process management - Capability and performance - Part 9: 
Process capability statistics for characteristics defined by geometrical 
specifications 
 
 
Contents            Page 
 
 Foreword ........................................................................................................................................................................................................................................iv
Introduction .................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ..................................................................................................................................................................................... 1
3 Terms and definitions .................................................................................................................................................................................... 1

3.1 Terms............................................................................................................................................................................................................... 1
3.2 Abbreviated terms .............................................................................................................................................................................. 4
3.3 Symbols ......................................................................................................................................................................................................... 4

4 Statistical measures used in the calculation of process capability or performance .................. 5
4.1 General ........................................................................................................................................................................................................... 5
4.2 Independency principle .................................................................................................................................................................. 5

4.2.1 General ........................................................................................................................................................................................ 5
4.2.2 Maximum Material ISO versus ASME .............................................................................................................. 6
4.2.3 Measurement procedure ............................................................................................................................................. 6

4.3 Location ........................................................................................................................................................................................................ 6
4.4 Dispersion ................................................................................................................................................................................................... 6
4.5 Reference limits ..................................................................................................................................................................................... 6
4.6 Reference interval ............................................................................................................................................................................... 6

5 Geometrical product specifications ................................................................................................................................................ 6
5.1 General ........................................................................................................................................................................................................... 6
5.2 Linear size with modifiers ........................................................................................................................................................... 7
5.3 ISO tolerance classes with modifier .................................................................................................................................... 8

6 Capability calculation on features defined by geometrical tolerances ..................................................... 9
6.1 General ........................................................................................................................................................................................................... 9
6.2 Form, orientation, location and run out tolerances ............................................................................................ 10

6.2.1 General ..................................................................................................................................................................................... 10
6.2.2 Example flatness ............................................................................................................................................................. 10
6.2.3 Example roundness ....................................................................................................................................................... 10

6.3 Location tolerances (Figure 5) .............................................................................................................................................. 10
6.4 Example on capability calculation in case of known inverse distribution function ............. 12

7 Maximum material requirement .....................................................................................................................................................14
7.1 Information about maximum material requirement ........................................................................................ 14
7.2 Calculation of results ..................................................................................................................................................................... 15
7.3 Least material requirement LMR ........................................................................................................................................ 20
7.4 Methodology .......................................................................................................................................................................................... 21

Annex A (informative)  Distribution identification ..........................................................................................................................23
Annex B (informative)  Distributions used in case of geometrical tolerances ....................................................26
Annex C (informative)  Number of points to be collected ...........................................................................................................28
Annex D (informative)  Process analysis for improvement .....................................................................................................31
Bibliography .............................................................................................................................................................................................................................33


		2026-04-17T20:32:45+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




