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A study on Process Characteristics Using Fast Tool Servo based Surface Texturing
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Fast tool servo (FTS) is an enabling technology to fabricate various shapes of functional surface
geometries in a precise and controllable manner. FTS can be also employed as a straightforward
and efficient surface treatment way of making such products more durable. In this work, process
characteristics using high-precision FTS-based surface texturing were qualitatively and
quantitatively investigated to provide a class of surface design rule. The morphologies of surfaces
processed with different conditions were first examined by observing the resultant 2D/3D surface
profiles. In addition, the effects of the surface treatment using FTS on hardness and wear
properties were characterized and compared to those without treatment.
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R, = Pitch of surface reformation process

R, = Distance of surface reformation process
R,s= Area of surface reformation
N,;=Contact

reformation

count per unit distance of surface
N, = Contact count per unit area of surface reformation
A = Amplitude of Fast tool servo

f=Frequency of Fast tool servo
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Jp = pitch per unit frequency of fast tool servo
V' = machining speed(feedrate)
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Fig. 1 Mechanism of reformation process on flat surface
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Fig. 2 Experimental approaches according to contact
modes
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Fig. 4 Experimental setup (FTS module and precision
machine)

Table 1 Experimental conditions

FTS frequency 4kHz
FTS amplitude 10um
Machining pitch 50pm
Contact depth Sum 10um
Tool path parallel | parallel | vertical
Machining speed 3mm/s
Contact count per 1mm?> 26,600
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Fig. 5 2D surface morphologies of samples prepared
with different process conditions
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Fig. 6 3D surface morphologies of samples prepared
with different process conditions

Table 2 Surface roughness measured on each sample

Swm Sen Sec Sve

Ra 0.75 0.76 0.09 0.03

Rq 0.9 0.95 0.12 0.04

Rt 4.75 4.58 0.73 0.29

Rz 4.54 4.24 0.65 0.27
(um)
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Fig. 7 Vickers hardness before and after surface

treatment
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