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Development of Flatting Technique for Polycrystalline Diamond Using Femtosecond Pulsed Fiber Laser

Yoshifumi AMAMOTO  (Department of Intelligent Mechanical Engineering, Faculty of Engineering)

Abstract

The polycrystalline diamond (PCD), sintered by ultrahigh pressure, possesses the best wear resistance among conventional tool

materials adapted to micro grinding. In order to use the PCD as a grinding tool, you need to flatting and smoothing the tool

surface. Therefore, an attempt was made to develop a laser smoothing techniques for PCD grinding tool using femtosecond

pulsed laser that can high speed. It was confirmed that cobalt and diamond contained in PCD could be processed without

distinction by using femtosecond pulse laser. Moreover, the possibility of improving the surface condition was found by using a

femtosecond pulse laser.
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Fig. 1 Laser machining surface of PCD using
nanosecond pulsed laser.
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Fig. 2 Appearance of laser machining rig.
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Fig. 3 Lase machining surface of the case of changing
the pulse width.
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Fig. 4 Lase machining surface of the case of changing
the repetition rate.
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Fig. 5 Lase machining surface of the case of changing
the lens magnification.
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Fig. 6 Relationship between lens magnification,
removal depth and surface roughness.

L 79 qamBey,
() 2 nd
7 SV RAERVREEZTGAEOMLED XL ST
Fig. 7 Lase machining surface of the case of changing
the pulse energy.
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Fig. 8 Relationship between pulse energy, removal Fig. 10 Relationship between defocus value, removal
depth and surface roughness. depth and surface roughness
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Fig. 9 Lase machining surface of the case of changing Fig. 11 Lase machining surface of the case of
the defocus value. changing the number of zero cut.
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