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Surface chemical analysis - Scanning-probe microscopy - Determination of cantilever
normal spring constants

Contents Page
0T =T o iv
0 Yo 11T 3 T o \'
1 85 o o o - 1
2 Normative referenCes ... e 1
3 TermsanddefinitioNS .........ccoiiceciiiiccr e e s e e e e e nnnes 1
4 Symbols and abbreviated terms ... —————————————— 2
5 General information ... s 4
5.1 Background information ... —————— 4
5.2 Methods for the determination of AFM normal spring constant ............ccccoiiiicinincicnicceenn, 5
6 Dimensional methods to determine Kz ... s 5
6.1 = T o N 5
6.2 kz using formulae requiring 3D geometric information .........c.cccceiiriinnnnis 5
6.2.1 11T 3 o o 5
6.2.2 Measuring the required dimensions and material properties of the cantilever ....................... 7
6.2.3 Determining kz for the rectangular cantilever .........cccoo s 8
6.2.4 Determining kz for the V-shaped cantilever ... e 8
6.2.5 kz for the trapezoidal CroSsS-SeCtioNS ...........cccccicmmiiiiiiiicc s e s 9
6.2.6 kz to account for COatiNgs ... —————————— 9
6.3 kz using plan view dimensions and resonant frequency for rectangular tipless

L= 1] (=YY S 10
6.3.1 Determining KZ ......ccceiiiiriiir s 10
6.3.2 0T o e T 3 1
7 Static experimental methods to determine Kz ... 1
71 =Y o = - | 11
7.2 Static experimental method with a reference cantilever ............ccciiirrricciiin e, 1
7.21 8T U SRR 1
7.2.2 [ T=] =T g0 011 4T T 20 12
7.2.3 0 Ty - 11 41 /S 14
7.3 Static experimental method using a nanoindenter ..o 15
7.31 = 4 1= o 1 15
7.3.2 Determining kz for a tipped or tipless cantilever ... 15
7.3.3 0T o e T 3 16
74 Measurement Methods ... 18
7.41 Static deflection calibration ... s 18
8 Dynamic experimental methods to determine Kz ... 18
8.1 7= o = - | 18
8.2 Dynamic experimental method using thermal vibrations using AFM ...........cccciririiicciieennns 18
8.21 Determining KZ .........eiiiiiicccceiier i ccssesere s s s s e e e s s s smme e e e e e s s mnmn e e e e e e s e nmnnn e e e e eann s nnnnns 18
8.2.2 0T o i T 01 20
Annex A (informative) Inter-laboratory and intra-laboratory comparison of AFM cantilevers ............. 21
=31 0 [To o =T ] 1 )7/ N 24



		2026-05-12T20:51:13+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




