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Machining of Anode and Cavity applying Ultraprecision Machining Characteristics of OXFC

J. H. Won(Mechanical Eng. Dept. CNU), J. H. Kim, S. S. Park(CNU),
G. H. Kim(KBS]), S. S. Kim(KOPTI)

ABSTRACT

Klystron which is micro wave amplifier tube are mainly used in fields of science such as accelerator, nuclear fusion,
broadcasting, communication fields, and defense industry fields, ect.

The quality of Klystron anode and cavity are determined by form accuracy and roughness of the worked surface.
Therefore anode and cavity are restricted the form accuracy strictly and the surface roughness be under Rmax 0.03S. As a
work material of anode and cavity, the oxygen-free copper, that is used for optical parts of aerospace and laser mirror is
selected. An outside diameter of material is ¢ 100 mm and an inside diameter is ® 30~33 mm.

In this study, to find the optimum ultra precision cutting condition of oxygen-free copper with diamond turning machine,
the surface roughness is examined for various diamond tool nose radius, main spindle speed, feed rate and depth of cut. As a
result of experiment, we could machined the anode and cavity with a surface roughness within Ra 3.2 nm, a form accuracy
within 0.01 pm
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Fig. 1 Shape of test workpiece
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Table 1 Compositions of work piece used in experiment

Cu|Cr|Fe|Mg{Mn|Si|TijZn| Al

% |jrest{0.010.01[0.01/0.01/0.01]0.01)0.04]0.40
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Fig.2 3D assemble modeling of klystron anode and
cavity
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Table 2 Basic set of cutting conditions.

Material Oxygen-free copper
Spindle speed (rpm) 400, 800, 1200, 1600,
2000, 2400
Feed rate (mm/min) 2.5,5,10,15
Depth of cut (um) 3,5,8,10
Chucking pressure(kgdcm®) 21
Cutting fluid Air + oil
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Fig. 3 Manufacture of Anode

3. 48 g & 1

1 —a—R03
104 —e—R0.5

J A RtO
£ —w—R15
£ 84 Feed rate : 5 mm/min
= Depth of cut : 5 pm
3
8 s
e
&
>
2
[
8 S /
g " Ty,
£ N T Y .
@ e .

1

0 =T T T T T L
0 400 800 1200 1600 2000 2400

Spindle speed (rpm)

Fig. 4 Surface roughness versus spindle speed
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Fig. 5 Surface roughness versus feed rate
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Fig. 6 Surface roughness versus depth of cut
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Table 3 Cutting conditions of Anode and Cavity

Material Oxygen-free copper
Spindle speed (rpm) 1600

Depth of cut (um) 5,8, 10

Feed rate (mm/min) 5

Nose radius of tool (mm) 0.3
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(a) anode
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(b) cavity
Fig. 7. Photo of Kklystron anode and cavity.
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