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The Effects of Ultrasonic Vibration on Surface Finish in
Nano-second Laser Machining
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|{ Abstract Iﬁ

Conventionally, the machined surface roughness in nano-second(ns) laser machining is damaged and rough due to
thermal effects. To obtain the improved surface finish, the ultrasonic vibration is applied to ns-laser machining. The
ultrasonic vibration jig is developed to apply the ultrasonic high precision motion to workpieces. And then the ns-laser
machining is conducted to compare the effects of the ultrasonic vibration. The results show that the surface roughness
with ultrasonic vibration is smoother than that without the vibration. The phenomenon could be explained as
enhancement of heat transfer by ultrasonic vibration.
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Fig. 1 Conceptual design of ultrasonic vibration struc-
ture
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Fig. 2 Prototype of ultrasonic vibration structure

Table 1 Test result of ultrasonic vibration structure

Resonant frequency [kHz] 29.585
Vertical amplitude [xm] 3.0
Lateral amplitude [tm) <01

Table 2 Laser set-up condition

Pulse energy [mJ] 03, 05, 1.0
Pulse width [nm] 200
Spot size [1m] 25
Repetition rate [kHz] 5, 10
Scan rate [mmy/s] 25, 50
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{a) 300x magnifications

(b) 20,000 magnifications

Fig. 3 SEM images at the machined surface without
and with vibration (repetition rate = SkHz; scan
rate = 25mnv/s; pulse energy = 1.0mJ)

(a) Pulse energy = 0.5mJ
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(b) Pulse energy

Fig. 4 SEM images of 20,000 magnifications at the
machined surface without and with vibration
(repetition rate = 10kHz; scan rate = 50mm/s)
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