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Test code for machine tools - Part 7: Geometric accuracy of axes of rotation

Contents Page
0T =1, o '
1 o W o2 o o vi
1 5 o o o - SRS 1
2 NOIrMAtiVe refErEeNCEeS .......coi i e e s e e e e 1
3 TermsanddefinitioNs ... nan 2
31 L T= = oI oo g =Y o 2
3.2 Error motion t@IrMS ... s mn e 6
3.3 Consequences of axis of rotation error motion ... s 8
34 Directional decomposition of axis of rotation error motion ...........ccccoeeriririieeeeeeeees 10
3.5 Decomposition of measured axis of rotation error motion based on rotational frequency .11
3.6 Terms for axis of rotation error motion polar plots ........cccooccccirini e 12
3.7 Terms for axis of rotation error motion polar plot centres ..o, 14
3.8 Terms for axis of rotation error motion values ..........cccooiriiiiirinccnn s 15
3.9 Terms for structural error MOtION ... e 17
3.10 Terms for axis Shift ... s 17
4 Preliminary remarks ... 18
41 MeasuUring UNIES ......ciiiiiiiiiiiir i 18
4.3 Recommended instrumentation and test equipment ... 18
44 0 YT o 0.4 U= o | P 19
4.5 Rotary component to be tested ... —————————— 19
4.6 Rotary COmpoNent Warm=UpP .........oooiicciimmmiiiisnr s s sms s s mms e s s e s s sannns 19
4.7 Structural error MotioN teStS ... —————————————— 19
4.71 =Y o 1= - | 19
4.7.2 IS5 A o (e = [T = S 19
4.7.3 ANalysis Of FESUILS ..o s e e snm e e e e e e e s e anme e e e s e s nnmnnn e e s 19
5 Error motion test methods for machine tool spindle units ........cccccoccminiiiciiccccee, 20
5.1 (€11 7= - | PR 20
5.2 Test parameters and specifications ... ————————— 20
5.3 Spindle axis of rotation tests -- Rotating sensitive direction(s) .........ccccconvimiiniisniiiininnnns 20
5.3.1 1Y 0T - | P 20
5.3.2 [ Lo [T=1 I o o T 1.0 To 4o o 20
5.3.3 L= 5Tl e £ ) o 23
5.3.4 AXIal €rror MOLION ... s 25
5.4 Spindle tests -- Fixed sensitive direCtion ..........coocccoimiimiiicccccecrre e 26
5.4.1 =Y o 1= - | 26
5.4.2 LI 0T« 26
54.3 2= T L= T I=T 4 o) g 4 o £ o o T 27
5.4.4 /97 CE= 1I=Y 4o ol Lo 4 o o R 29
5.4.5 LI L= e Tl e e T 30
6 Error motion test methods for machine tool rotary tables/heads ...........ccccoeirimnriniiinnininen, 31
6.1 €T 4 1= - | PSP 31
6.2 AXIal @rror MOLION ... s 31
6.2.1 =53 51 31
6.2.2 B IS5 A o (e = [T - S 32
6.2.3 D F= 1= T 10 F= 1 £ TSP 32



6.3 L= 1o 1= 1 IC=Y 4 o gl 0 4 Lo ) { (o o T 33

6.3.1 IS5 K== (] 33
6.3.2 =53 3 ] e = L1 N 33
6.3.3 Data analysis for rotating sensitive direction ............cccorieeirrc e 33
6.3.4 Data analysis for fixed sensitive direction ...........cccoo oo 34
6.4 Tilt rror MOLION .....coiiiiie e ———————— 34
6.4.1 53 K T= ] S 34
6.4.2 TSt ProCEAUIE ...t n e 34
6.4.3 Data analysis for rotating sensitive direction ..........ccccoiiiiiniiniicci 34
6.4.4 Data analysis for fixed sensitive direction ...........cccocvciiiiiicnicic 35
Annex A (informative) Discussion of general concepts ........cccccccvimiiiiini 36
Annex B (informative) Elimination of reference sphere roundness error ...........cccceceeerrrceseersseseersnnnes 55
Annex C (informative)Termsanddefinitionsforcompliancepropertiesofaxisofrotation ......................... 59

Annex D (informative)Termsanddefinitionsforthermally-inducederrorsassociatedwith rotation of

spindle and rotary tables/heads ...........cccccociiiiiiiiini e ——————— 60
Annex E (informative) Static error motion tests .........cccccoiiiiicinci e —————— 61
Annex F (informative) Measurement uncertainty estimation for axis of rotation tests ............cccccevunes 62
Annex G (informative)Alphabeticalcross-referenceoftermsanddefinitions ..........cccecocerrieeciirnceccecnneees 67
Annex H (informative) Linear displacement sensor bandwidth and rotational speed ..........cccccernnneen 69
LS 3] o e [ =1 ] 4 7/ PR 72



		2026-04-19T11:54:21+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




