FEAALEE A A 228 #1225 (20053 12 9)
Journal of the Korean Society of Precision Engineering, Vol. 22, No. 12, December 2005

g 2 He HX[7|FE HET =MLY JI3AAE HE
WA, W7\, =e

Development of an Ultra Precision Machining System
Using a Force and Displacement Sensing Module

Jin Hyeok Bang”, Ki Hwan Kwon" and Nahm Gyoo Cho”

ABSTRACT

This paper presents an ultra precision machining system using a high sensitive force sensing module to measure
machining forces and penetration displacement in a tip-based nanopatterning. The force sensing module utilizes a leaf
spring mechanism and a capacitive displacement sensor and it has been designed to provide a measuring range from 80
uN to 8 N. This force sensing module is mounted on a PZT driven in-feed motion stage with 1 nm resolution. The
sample can be moved by X-Y scanning motion stage with 5 nm resolution. In nano indentation experiments and
patterning experiments, the machining forces were controlled and monitored by the force sensing module. Then, the
patterned samples were measured by AFM. Experimental results demonstrated that the developed system can be used as
an effective device in nano indentation and nanopatterning operation.
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Table 1 Specification of Experimental Apparatus

Specification

PZT Travel @0 to 100V 60 um
Actuator Stiffness 15 N/ ym
(P-841.40) | Resonance Frequency 8.5 Wk
{PI] Resolution 1.2 nm

Range EX
Cap. Sensor Resoglution 0550 ::

(2085, 4810) -

[ADE] Bandwidth 1000 Hz
Sensitivity 5 mm/V
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