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A study on the Ultra-precision Inner Cutting of Al-alloy

Woo Soon Kim*, Sang Do Kang’, Dong Hyun Kim"™and Yoshiharu Namba

[

— Abstract

f

Recentlry, High accuracy and precision are required in various industrial field. To obtain the surface roughness with range
from several 10nm to several nm in inner cutting, we need a ultra-precision machine, single diamond tool, cutting condition,
and the study of materials. It is very difficult to obtain the mirror surface without new technique. In this paper, Using the
new tool holder as well as the ultra precision diamond cutting, we directly processed the inside of an aluminum alloy in
order to obtain mirror surface. We have considered the length of tool holder when we design the tool holder. From experimental

results, we believe that the new tool holder will improve inner cutting.
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Fig. 1. Ultra-precision machine
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Fig. 2. Single Crystal Diamond Tool
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Fig. 3. Assembly of jig and workpiece
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Table 1 Chemical composition of S55C

mponents

c Si Mn P S

Materia

0.52 0.15 0.60
855C 058 | ~035 | 0.9 <0.030{<0.035

Table 2 Mechanical Properties of S55C

Hardness stz::\;h ;:::;Le}] Elongation | Reduction
0, 0,
(HB) Na) | V) (%) |of area (%)
180~220 >392 >647 15 35

Fig 4 & 489 JRIEoIA A8 7|29 &
£9E 20 B4 o)) At 3¢} vpole
9| Wy F& Pro-Engineerg o|3te] j4jat7] g3 =d
Y3t 3D Zdgolrt.

Fig. 4. Conventional tool holder
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Fig. 5. Internal tool holder
( Length 137mm and 65mm)
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Fig. 6. Modelling of inner cutting
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Table 3 Experimental Cutting conditions

— Nose radius : R=3 (mm)
Tool — Rake angle @ a=0°
- Relief angle : p=5°

Wog kpiec)  A1-alioy
) — Cutting sped (V) : 5(m/s)
Cg;l(tjtilt?fn — Depth of cut (d) : 1 (zm)
— Feed rate(£):0.2-30(um/rev)
Lubricant| Kerosene (Mist)
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Fig. 7. Analysis result of conventional tool holder

Fig. 8. Analysis result of new tool holder
(length 137mm)
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E —&— Conventional tool holder
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Fig. 9. Relation of Surface roughness and Feed rate by Tool
holder length
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Fig. 10. A surface profile of machined surface
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Fig. 11. photograph of machined inner
surface
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