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Micro Machining Characteristics of V-shaped Single Crystal
Diamond Tool with Ductile Workpiece

Sung-Min Hong®, Tae-Jin Je*, Dong-Ju Lee**, Jong-Chan Lee***

ABSTRACT

Recently, trends of TFT-LCD toward larger scale and thinner thickness continue. so, demands of Light Guide
Panel (LGP) which is to substitute for prism sheet are appeared. Functions of LGP obtaining polarization of
light of the prism sheet as well as the incidence and reflection of light are demanded. This prism type LGP to
complete functions of the existing LGP and polarization at once must be supported by micro machining
technology of LGP surface.

In this research, the machining characteristics of the various materials were analysed by shaping using
V-shaped single crystal diamond tool. The characteristics are machined surface, machining force due to the
variation of cutting depth. Used specimens are engineering materials, which are 6:4 brass, oxygen-free copper,
Al6061, PC, PMMA. The FFT analysis of the measured cutting force was conducted. The cutting characteristics
were analyzed and the optimum cutting conditions with materials were established.

Key Words : Prism Type LGP Mold (Z2]l5% =%% =%), Micro V-groove (P4l V 1FH), Cutting
Force(d2}+), Diamond Tool (tho]ol= F)
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Fig. 1 Micro machining system.

Table 1 Specification for Experimental system

Item Unit Specification
Moving Stroke 1 200200
Feedmg Speed Range s 0.005-22
X-Y Axis Stage in. Tnc :
As olage Min. Incremental am 5 (200000¢ts/mm)
Move
Position Repeatabulity fm 0.05-0.25
Moving Stroke num 100 (L3lmm/rev)
Feedmg Speed Range s 0.005-22
Z Axis Shide -
Min. Incremental am 40 (23000cts/mm)
Move
Position Repeatalality Jim 0.3-05
Size min 220 %220
Table -
Allowable Weight N 890
X Axis fim H=0.5 V=06
Straightness Y Axis fim H=0.5, V=0.6
2 Axas Jm HV 00025
Repeated Precision (X/Y/7Z Axis) Jim =0l
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Table 2 Mechanical properties of materials

Item | Tensile strength | Elongation | Hardness
Materials (kg/mm) (%) (HV)
6:4 brass 25 55 135.3
Oxygen-free copper 22~25 49~60 83.7
Al6061 18~25 10~14 108.7
pPC 55~6 90~140 13.3
PMMA 45 47 20.1

@AIB061 =

Fig. 6 Setting shape of materials
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Table 3 Cutting conditions of V-groove

Cutting tool Natural diamond tool, 90°
6:4 brass, Al6061,
Oxygen-free copper, PC, PMMA
1,200mm/min
Rough machining | Finish machining
5/m/pass 3,2,10.5,0.1/m/pass

Spindle oil (ISO VG8)

Workpiece

Cutting speed

Cut increment

Cutting oil
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