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Machining of Corner-cube Pattern on Accumulated Cu-Thin Plates
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ABSTRACT

This study presents the optimal hardness range for a coated layer of a workpiece when the diamond tool
cuts the corner-cube pattern on the coated plates using an ultra-precision diamond-turning machine.

Two kinds of coated plates, which have the hardness range of 211~328 Vickers hardness, are used on the
first experiments. The form accuracy for the corner-cube pattern could be achieved through the following
experiments using the accumulated thin copper plates in second experiments, having optimal 265~275 Vickers
hardness based on the basic first experiments without tool wear. When the number of machining adjustments
was increased to seven times, having machining depth was reduced successively in second experiment, a fine
surface could be achieved without tool wear.
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Fig. 1 Retro-reflection by corner-cube prism
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Table 1 Experimental apparatus

Main specifications(Nachi Co. AMG- 62P)

Working area

Table . 500 x 750
(mm) (X x Y axis)
mm
C axis 9 300
T 1
Y X x Y x Z axis 750 x 600 x 100
(mm)
X, Y, Z :0.001gm
Scale resolution Angle : 0.0000275°

C axis: 0.0001°
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Fig. 2 Machining process for corner-cube
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a) Design of V-type Diamond tool

(b) Photograph of V -
Fig. 5 Used diamond tool

type Diamond tool
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Fig. 6 Shape image by the primary test

(b) 2nd experiment
Fig. 7 Machined surface by the improved experiments
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Fig. 8 Surface image due to machining depth
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Fig 9% /A Ade] 12 3 23 Adrks
uet AHEE 2 RO T Bl MEAREE Hlu
3k Aolth. AHEFH Cu 23t 139 10ym A 53]
of A4 F 50me ol 7FEe 13 AdoA e
Fig. 9(a)¢t 2ol 2 T/ &7 €9 ntrrt 313y
HArh oA Aa Al WAYEE FHo} A&
“*oi 2 Hsol s T Eol §53] nfR

B A= d2gH

ook gEl A4 HolE F 49w 78 BF 7}
9 BYFE 38 FYoR Y AN A

& AR 23k AP AE Fig byt 2ol A
FFutEst dojubA] kgt

5 48

A4 =F Fo AEE U7 93l Agi
ZHSM 10C)4 2R Aetell Z+ZF 800um FAIE Cu
Ta 39 AEE 3 FFH NP =5 39 A=EE
2 FHE VMol 15meE 712 ATk
12 4% 235 EAdE, 4 & 453 74
whgelo AMAE 1, 23 APE AASHA

\l

D 712 A¥84d", Gu Ev 39 4
265~275 HV7]' x| 24?& AEE YEFRTE NiP
FE 3l o, Cu =F

b b
bl 2

= A= A

2) 265~275 HvQl T8 BHFA 0.4m)= T4
gt AR E o] &t NAE WHoezE M3}

— 113 -



o]&&, wiztg, AT

=7 A7 E 3 A,

A154, A3=

—_—

. Min, K. T,

ZolZ ZoldA F 49me 732 HTslo] 7}
39S wl, 13 A nls) AL AHo] ¢l
e e & AT
3) Hab A dAgstE uAd Je ZIgeR
S AATgow WY A4 AUE D FFOR
AAEE B 5 Uk
REFERENCES

. Je, T. J., A Study on Micro Cutting Technology

for Micro Part, A Thesis for Master, Kum-Oh
National Institute of Technology, Republic of
Korea, 2004.

Kim, H. and Lee, B,
Retroreflection Corner-Cube Sheets by Geometric
Optics Analysis,” Optical Engineering, Vol. 46,
No. 9, 094002, 2007.

Kim, H., Min, S. W., and Lee, B,,
Optics Analysis of the Structural Imperfection of

“Optimal Design of

“Geometrical

Retroreflection Corner Cubes with a Nonlinear
Conjugate Gradient Method”, Applied optics,
Vol. 47, No. 34, pp. 6453-6469, 2008.

Ko, J. B, Kim, G. H., and Won, J. H., “A
Study on the Cutting Characteristics of Non-

Ferrous  Metals using Diamond  Turning
Machine”, Transaction of the Korean Society of
Machine Tool Engineers, Vol. 10, No. 5, pp.

124-129, 2001.

and Jang, H. S., “Cutting Chip and
Surface Roughness in Micro Groove Cutting of
Brass”, Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 9, No. 4,

pp. 1-7, 2010.

. Lee, J. M., Le, D., Kim, S. J., Lee, S. W., and
Je, T. J., "Development of Micro Pattern Cutting
Simulation Software", The Transactions of the

Korean Society of Mechanical Engineers A, Vol.
33, No. 3, pp. 218-223, 20009.
Kim, H. C,

“Experimental Investigation on

Machining Feasibility of Micro Patterns using a

Single Crystal Diamond Tool”, Journal of the
Korean Society of Manufacturing Process
Engineers, Vol. 11, No. 5, pp. 76-81, 2012.

8. Lee, J. Y., Kim, C. H., and Seo, C. W,

Hardness and Its Effect to the Form Accuracy

"Plating

in Shaping of Corner Cube on Cu-Plated Steel
Plate using a Single Diamond Tool", Journal of
the Korean Society of Manufacturing Process

Engineers, Vol. 13 No. 5, pp. 64-69, 2014.

- 114 —





