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KinanaticsM odeling and Error Analysis of ARM Tube Scanner

Tian Xiaojun"? W ang Yuechao' Dong Zaili* Xi Ning'
' (RoboticsL aboratory, Shenyang Institute of A utanation, ChineseA cademy o Sciences, Shenyang 110016, China)
%(L iaoning Institute of Technology,J inzhou 121000, China)

Abstract For sample-scanning atomic force microscope (A FM ), the kinematics of tube scanner-sample-probe
systam is analyzed and the kinanaticsmodel is proposed The model show s that transverse and longitudinal dis-
placement at the point on sample touched by probe tip is dependent on probe tip offset to scanner axes, applied
voltage or nominal scanning size and sample thickness A ccording to the model, two important errors caused by
bow motion are quantitatively analyzed,w hich demonstrates scanning size error greatly affected by sample thick-
ness and nominal scanning size,while Z axis cross-coupling error greatly affected by probe tip offset and nominal
scanning size Experiments verify the kinematicsmodel and error calculation formulas In addition, somemethods
are presented to minimize the errors

Key words Sample-scanning AFRM  Tube scanner Kinematicsmodel Scanning size error Gross-coupling
error
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