a7 AsrEl =5 A, A27d A12F, pp. 2085~2091, 2003 2085
getd 29013 L o8¢ fa VAT

* =] kR = L =] kk*
U Y HE B

Micro-machining of Glasses

using Chemical-assisted Ultrasonic Machining

Seong Keon Jeon, Yong Joo Shin,
Byeong Hee Kim, Heon Young Kim, Byung Hee Jeon

Key Words: Chemical-assisted Ultrasonic Machining(3}8+3 &3 71F), Glass(+2}), Hydrofluoric
acid(E4}), Material Removal Rate(4=% 21 A &)

Abstract

An ultrasonic machining process has been known as efficient and economical means for precision
machining of glass or ceramic materials. However, because of its complexity, the mechanism of the
machining process is still not well understood. Therefore, it is hard to optimize the process parameters
effectively. The conventional ultrasonic machining which uses the abrasive sturry only, furthermore, is
time-consuming and gives the relatively rough surface. In order to increase the material removal rate
and improve the integrity of the machined surface, we have introduced the novel ultrasonic machining
technique, Chemical-assisted UltraSonic Machining(CUSM). The desktop-style micro ultrasonic machine
has been developed and the z-axis feed is controlled by the constant load control algorithm. To obtain
the chemical effects, the low concentration HF(hydrofluoric acid) solution, which erodes glass, added
to alumina slurry. Through various experiments and comparison with conventional results, the
superiority of CUSM is verified. MRR increases over 200%, the surface roughness is improved and
the machining load decreases dramatically.
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Fig. 1 Single abrasive model of USM
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Fig. 5 Photograph of CUSM system

Table 1 Features/Specification of CUSM

Item Features/Specification | Comment
Us Output 1450W
Horn | processor 28kaz, 10-50um BLT type
Horn Ti, Length: 117mm Step type
Power supply 220V, 60Hz
Z-axis servo |AC servo motor, 100W
Z-axis accuracy 3pm/100mm HKS
Electronic scale| resolution: 0.0001g AND
Dimension Somm>50mm lead screw
250%310%455mm
Safety Fume hood
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Fig. 6 Flow chart of load monitoring system

Table 2 Experimental conditions

Abrasive WA #600(20um), #2500(50m)
Tool material Tungsten Carbide
1500um (20pm)
Tool diameter 300um (5um)
(Abrasive size) 200um (5um)
100um (5pm)
St 48wi% : 48wt% 4 wt %
uy ( water : abrasive : HF )
Workpiece Slides glasses (1mm)
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Fig. 10 Load monitoring results
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Fig. 11 Micro crack on hole entrance
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