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Plating hardness and its effect to the form accuracy in shaping of
corner cube on cu-plated steel plate using a single diamond tool
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ABSTRACT

This article presents machining experiments to assess the relationship between the profile accuracy and the
workpiece hardness using a natural diamond tool on an ultra-precision diamond turning machine. The study is
intended to secure a corner cube prism pattern for reflective film capable of high-quality outcomes. The optical
performance levels and edge images of corner cubes having various hardness levels of the copper-coated layer
on a carbon steel plate are analyzed. The hardness of the workpiece has a considerable effect on the profile
accuracy. The higher the hardness of the workpiece, the better the profile accuracy and the worse the edge
wear of the diamond tool.

Key Words : form accuracy(¥’3d 2 %), Corner cube (ZY XH), Micro pattern (vfo]ZZ  I€),
Diamond Turning Machine (DTM, tho]olZE= A 4k7])
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Fig 1. Retroreflection by comer-cube
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Table 1 Experimental apparatus

Main specifications(Nachi Co. AMG- 62P)

Working surface(mm) 500 x 750
Table i
C1 axis @ 300
equipped(mm)

X(mm) 750
Travel Y(mm) 600
Z(mm) 100

X : 20m/min

Maximum feed rate Y : 20m/min

Z : 1lm/min

X,Y,Z : 0.001um
A: 0.0000275°
C: 0.0001°

Scale resolution

Fig 2. Machining process using diamond tuming
machine for comer cube pattem
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Table 2 Experimental instruments and cutting

63.5°£0.1° 83.5°+0.1° conditions
Instruments
Machine AMG-62P
Tool single diamond tool (Angle 63°, 83°)

Workpiece Cu-plated SK10 plate (300*300*5mm)

Image measurement : VK-9500

Measurement Optical measurement : PR3000
Cutting conditions
Feed 4000~8000mm/min
Cutting . . .
- method planing(cutting depth:80um)
(b) Photograph of the V - type Diamond tool
Workpiece Conditions
Fig. 4 V-type Diamond tool Hardness(Hv) 100 ~ 300
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Table 3 Dihedral angle of comer cube pattemn

Dihedral angle (°)

Cu Hv T1-T3 T1-T2 T2-T3
200 | 89.80 89.63 89.79
250 | 89.83 89.20 89.80
300} 89.80 89.49 89.77
3.3 comer cube2| EFAIM &
AFY IR TE IY FH FYALE}
AFe] 2dE o) F9EHe 242 4¥8 &
= 9 A4¥E A ES ALt A TS H

Vix-ia=3
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Table 4 Retro-reflectivity of comer cube sheet

Retro-reflectivity (cpl.)
Max
636

Cu Hv
200 |
250 |
300}

Avg.
611
797
913
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