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Application of 5-axis Machining - Laser Engraving, Molding Die Machining
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(a) Typical configuration of laser engraving system®

Gellvanometer
scanner 52
Galvanometer
Beam header B
{rwoeaxis}
Mico stage
(three-axis) |

(b) Five-axis control: beam header(two-axis) + stage
(three-axis)’
Fig. 1 Schematics of laser engraving system
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Table 1 General applications of laser machining

L. Workpiece
Applications . Laser type
materials
Metal PCO,, CWCO,, Nd:YAG
Cutting Plastics CWCO,
Ceramic PCO,
Metal PCO,, CWCO,, Nd:gl
Drilling o & » NEEAsS
Plastics Excimer
Metal PCO,, Nd:YAG
Marking Plastics Excimer
Ceramic Excimer
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(a) (b)
Fig. 2 SEM images of star-shape arrays (a) and H-shape
arrays (b) produced by KrF excimer laser (GSI-
Lumonic IPEX848)
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(@ (b)
Fig. 3 (a) Pictorial view of laser generated metallic stent
(by SEM micrograph showing kerf width of laser
cut metallic stent

Fig. 4 Surface machining on the eggshell using CO; laser
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(b) Thread on $i3N4
Fig. 5 3-D shape machining on ceramics

(a) Star-shape on alumina
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Fig. 6 Example parts of commercial system
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Minimum Maximum
approach I approach
angle 4 angle

(a) Position of the laser (b) Damage resulting from

Beam interference

Fig. 7 The interference problem in laser milling'
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Fig. 8 Schematic diagram of the laser beam
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Fig. 9 Vertical wall machining with the proposed
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(a) CAD model (b) Fabricated part

(¢) Magnified view of section A

Fig. 10 Fabrication results of keypad example

3. 08 AE=2Y 713

A5 AT FEF AFEFEFig 1)E A

= 2 d¥ 5 & NC 7}

T3 hFig 12). FnE H 71F79
|

 7hE AF A |34 Tol BolAHA
71E 3F% 157bE e e EA

o 53 RV GH0E FH |
o] 27HH,

« BH AA

2 Atz .

a0}
e

AHEE GNP OIA

ol
ofk



ron

=83 x M 26 F 103 pp. 25-31

October 2009 / 29

Fig. 11 Manufactured products(SL Corp)

(b)
Fig. 12 DINO machine (FPT Industry)
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Fig. 13 NC data generating process
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(a) Tool-fength optimization

Fig. 16 Molding die model(upper side cavity)
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(a) Avoidance of machine head collision

(b) Tool-length reduction, replacement of EDM
Fig. 17 Improvement of performance
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