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A study on the design, manufacturing and performance evaluation of
air bearing spindle for PCB drilling.

Sang Jin Kim’, Myung Il Bae, Hyeung Chul Kim"™* and Ki Soo Kim®

ABSTRACT

Micro drilling by high-speed air bearing spindle is very useful manufacturing technology in electronic
industry. For the design of high speed air bearing spindle, there are considered stability of air bearing spindle,
allowable load of air bearing, run out and tooling system design for micro drill’s attach and remove. According
to suggested details, we designed and manufactured high-speed air bearing spindle and carried out performance
estimation such as run out, temperature change in running air bearing spindle, stiffness, chucking torque. Results
are follows; Run out was measured under Sym at air bearing spindle revolution 20,000~125,000rpm. High speed
air bearing spindle's temperature rose about 20°C after 5 minutes from running and then was fixed. Allowable
thrust load of spindle was 17kge. Chucking torque of collet was 15kgrcm.

Key Words : Air bearing spindle(37] #]o]® 2% E), Change of temperature(-> =¥ 3}), Natural frequency
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Table 1 General specification of laser sensor

Measurement Range +0.25mm
Stand-off Distance 5mm
Linearity 24m
Resolution 0.1um

Spot Diameter 0.lmm

Semiconductor Laser,
Light Source
wave langth: red675nm

Measurement Speed 40Kz

Fig. 6 Sensor and air bearing spindle arrangement

for Runout test
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