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Development of Ultra—Micro Indentation Device using the PZT Actuator

K. T. Park’, K. Y. Park™, D. P. Hong™

Abstract

Recently, manufacturing work has
been transformed to advanced technology
intensive form from mass production with a
little items réquired in the past. It was
demanded that superior workpiece surface
integrity. However, the study of ductile mode
machining was proceeded actively.

In this paper, it is developed
Ultra-Micro Indentation Device using the PZT
actuator. Experimentally, by using the
Ultra-Micro Indentation device, the micro
fracture behavior of the silicon wafer was
invesgated. It was possible that ductile-brittle
transition point in ultimate surface of brittle
material can be detected by adding an acoustic
emission sensor system to the Ultra-Micro

Indentation apparatus.

PZT actuator(¢ATE7]),
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Fig. 1 Schematic Diagram of Experimental Apparatus
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Table. 1 Specification of Experimental Apparatus
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Specification
Max Expansion,

g |10 % 20{m]
Actuator | Stiffness, 10 %| 150 [N/im)
(P-245.20) }Electrical
[Physik |Capacitance 100 [nF]
Instrument] | Resonant Frequency 15 [kHz]

Total Length 45 [mm]
Amplifier Output Voltage 1000 [V]
(E-471.00) |Output Bandwidth 3 [kHz]
Stroke Range +0.254[mm)]
LVDT(SS5) Resolution 3I\I,1ﬁ£;tjs
[Sensotec] | Input Supply @skHz
Spring Force 2.086[N]
Output +5[V]
SA-AC [Gain Range 1-300
Card
Accuracy
(Full Stroke) L0.11%]
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Fig. 2 Experimental Result of Neural Network
Control
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Fig. 3 SEM Image of Diamond Indentor
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Fig. 6 SEM Image(Ductile Mode)
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