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A study of Pulse EMM for Invar alloy
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ABSTRACT

Invar is a compound metal of Fe-Ni system and contain 36% Ni. The most distinction characteristic of Invar is
the coefficient of thermal expansion is 1.0 x 10%/C That is a tenth of general steel material. This low thermal
expansion characteristic of Invar is applied to the missile, aircraft, monitor CRT and frontier display's shadow mask
such as FED and OLED. The usage of the Invar shadow mask for display is increasing due to the requirement of
larger size and flatness monitor. The Invar shadow mask is machined by two ways electro-forming and laser now.
However the electro-forming takes a too long time and the laser machining is accompanied with Burr. In this study,
PEMM(pulse electrochemical micro machining) is conducted to machine the micro hole to the Invar and o80pm 10le

was machined.
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Fig. 1 Tiny burrs after minute hole machining on the thin Invar
sheet by laser (Hole diameter : 100gm Thickness : 30gm
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Fig. 2 Schematic diagram of combined electrolyte conductivity
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Fig. 3 Schematic diagram of pulse EMM system

Table 1 Experimental condition

Applied voltage 8~16V
Off time voltage 400 mY
Electrode(cathode) Tungsten (2Z80)
Workpiece(anode) Iovar
Pulse duration 100ns ~ 2us
Electrolyte NaNO; (2M)
Temperature 15T
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Fig. 4 A sectional diagram of apply voltage 8V, 10V
and 16V. The higher voltage has a wider and deeper
hole
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Fig. § Increase of hole diameter size versus apply voltage

Fig. 6 Crater-shape pattems with each apply voltage
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Fig. 7 A sectional diagram of each on-time pulse duration 500ns
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Fig. 8 Increase of hole diameter size versus on-time duration
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Fig, 10 Hole with 90gm iameter front(aj and back(b) machined
by tungsten probe with 80gm liameter, 7.5V applied voltage,
400mV off-ime voltage, 450ns on-time, 1ps ff-time
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