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A study on the machining of micro-extruding die using micro-drilling
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Abstract }

The micro-extruding die is a die for manufacturing of fine-wire by extruding process. The fine-wire
made from the micro-extruding can be effectively applied to fields of semiconductor parts and medical
parts etc. It is predicted that the demand of fine-wire in industry is more and more increasing.

In this study @50 zm micro-drill which is coated with diamond is used for drilling of super
micro-hole sizes. For the machining of taper parts of entrance and exit, drill having @ 9mm inclination
angle 20° and angle 30° is used. This is useful for anti tool-breakage and excessive too-wear in
drilling process. After micro-drilling, the polishing process by diamond abrasive and polishing wood
is carried out for increasing surface roughness.

Key words : Micro-extruding die (U] 4}t t}ol), Fine-wire (A A), Super micro-hole (ZAT7),
Micro-drill(?] 4| = 2), Entrance part (3] 7%-), Exit part (& 7-%), Surface roughness (¥ 7] 2 7])
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Fig. 1 Micro-machine

Table 1 Specifications of the micro-drilling machine

Item Unit Specifications
Machine .
X/Y/Z Axis mm [410X330%200
stroke
Table Max. load kg 100
Spindle Spindle speed| rpm 3000-36,000
Max. feed rate| m/min 15
Feed rate | Cutting feed .
mm/min 1-10,000
rate
ATC Max. tool dia.] mm 6
Hei 2
Machine eight mm ,050
Floor space
. mm 1,300 1,870
. . Required
Dimension ,
Weight kg 2,500
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Table 2 Chemical composiotions of SKD-11

C(%) Mo(%) Cr(%) V(%)

1.55 0.80 11.5 0.9

Fig. 2 Appearance of SKD-11 and dimensions
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Fig. 3 Drill for micro-extruding die
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Fig. 7 Machining process of micro-extruding die
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Fig. 8 Cutting force in @ Imm drilling
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Fig. 9 Diagram of step back method
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Fig. 10 Center-drilling of extrude part
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Fig. 11 Cutting force in 40° center-drilling
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Fig. 12 Micro-drilling process with @50 ¢4m drill
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Fig. 13 Measure of micro-hole sizes

(b) Exit parts

Fig. 14 Micro-hole sizes drilled
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Fig. 15 After vacuum heat-treatment
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Fig. 16 Measure of taper parts
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(b) After polishing process [Ra : 0.12 zm]
Fig. 17 Surface roughness on taper part
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