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Abstract Mirror surface machining for large area flattening in the display field has a problem such as a tool wear
and a increase in machining time due to large area machining. It should be studied to decrease machining time and tool
wear. In this paper, multi-tool machining method using a PCD tool and a SCD tool was applied in order to decrease
machining time and tool wear. Machining characteristics (cutting force, machined surface and surface roughness) of
PCD tool and SCD tool were evaluated in order to apply PCD tool to flattening machining. Based on basic experi-
ments, the PCD/SCD multi-tool method and the SCD single-tool method were compared through surface roughness and
machining time for appllying large area mold machining.
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Fig. 1. (a) System set-up for experiment and (b) single/multi-
tool jigs.
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Table 1. Experimental conditions for comparison of machining
characteristics with PCD tool and SCD tool

Item Conditions
Workpiece A1707 5(50%x50 mm)
Cutting tool PCD/SCD tool(R10)
Cutting speed 200 mm/sec
Feed rate 50 pum/pass
Cutting depth 6,9, 12, 15 um

Table 2. Experimental conditions for multi-tool process

Item Conditions
Workpiece Al17075 (100x100)
Tool array distance 14 mm
Cutting speed 200 mm/sec
Feed rate 50 pum/pass

A. Roughing (PCD):10 um
B. Finishing (SCD):6 pm
A.+B. Total depth:16 pm

Cutting depth

100 ym

100 ym

Fig. 2. Comparison of tool surface with SCD and PCD Tool.
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Fig. 4. Comparison of cutting force with SCD and PCD tool.
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Fig. 5. Optical microscope images of machined surface with
(a) SCD tool and (b) PCD tool.
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Fig. 6. Comparison of surface roughness with SCD and PCD
tool.
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Fig. 7. Comparison of (a) machined shape and (b) surface
roughness with single-tool and multi-tool process.
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Fig. 8. Comparison of (a) machined shape and (b) surface
roughness with single-tool and multi-tool process.

PCD ¥l 23t 3} 7hg o] tha AFojx o
S = A, F e FFE Bl AFEEe g Qs A
FAglo] AXA TS vlH3E AF Fo] Polog F=
1‘4—

O 97 ddF T UdsF TR /heE ue] 349
A 2 7y A28 A Hlagk Aot 7]Eo= SCD

rﬂ _l>’ o°" rr

Journal of Korean Powder Metallurgy Institute (J. Kor. Powd. Met. Inst.)



¥ Machining time 0.5 =
=4 Machining di e W
3 g
404 =.
= 3
%3 @
S
:g 403 @
o 2
£21 — 102 2
) | {o.
: = 8
' | {oa &
m 1 ’ x
= 1 3
0 = L oo =

Single-tool Multi-tool

Fig. 9. Comparison of machining time with single-tool and
multi-tool.
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