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The large surface micro machining system includes the equipments and processes for
manufacturing the ultra precision micro pattemed products with large surface through the
mechanical machining. Recent major issue on the micro machining technology may be the
development of optical parts for the back light unit of display which has the largest market. This
special issue makes up with three parts; the large surface micro machining system and machine,
machining process and forming process. In this paper, the state-of-the-art and core technology of
large surface micro machining system is introduced with focus on the manufacturing technology
for the back light unit of LCD TV. Then, some research results on the development of a roll die
lathe is introduced which involves the concept of machine design, improvement of thermal
characteristics in the spindle system, improvement of relative parallelism and straightness
between spindle system and long stroke feed table, machining of micro pitch patterns. Finally, the
direct forming process is introduced as the future work in the large surface micro machining field.
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Fig. 1 Trend of products by ultra precision machining
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Fig. 2 Structure of back light unit for display
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Fig. 6 Layout of the designed roll die lathe
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Table 1 Specifications of the designed roll die lathe
Terms Specifications

Machine size 4910(L) x1570(W)x1425(H) mm
Max. roll size & weight |$600x2500 mm, 600 kg;

Bearings in all axis Hydrostatic bearing
Drive motor  |DD motor
C axis Max. speed 600 rpm
Resolution  |0.018 arcsec
Drive motor  |Dual coreless linear motor

Z axis | Stroke & speed |2320 mm, 20 m/min

Resolution |1 nm

Drive motor  |Coreless linear motor

X axis | Stroke & speed |260 mm, 10 m/min

Resolution 1 nm

DD motor

Drive motor

B axis Max. speed |3 rpm
0.0018 arcsec

Resolution
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Fig. 7 Analysed structural deformation of roll die lathe
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Table 2 Specifications of the designed roll die lathe

Temperature rise 0.2 °C(spindic)

perat 0.5 °C(tailstock)

0.58 dial

C axis Rotational accuracy 0.04 ﬁ Eizieﬁ))

22.1 kgf/pm(radial)

iffn indl
Stiffness at spindle nose 40.8 keum(axial)

Horizontal straightness |1.52 um at tool post

. Position repeatability | 0.47 um
Z axis -
Mechanical resolution |3 nm
Velocity ripple +0.44um at 20 m/min
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to the set-up of thrust bearing at tailstock
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Fig. 14 Direct forming process and structure of roll die
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