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Characteristics of the Femto-second Pulsed Laser Ablation according to Feed Velocity
on the Invar Alloy
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Femto-second laser ablation with the various feed velocities of the Invar alloy and the micro
surface milling for the processing condition were studied. We used a regenerative amplified
Ti:sapphire laser with a 1kHz repetition rate, 184fs pulse duration time and 785nm wavelength.
Femto-second laser pulse was irradiated on the Invar alloy with the air blowing at the condition of
various laser peak powers and feed velocities. An ablation characteristic according to feed
velocity of the Invar alloy was appeared as the non-linear type at different zone of energy fluence.
The micro surface milling of the Invar alloy using a mapping method was investigated. The
optimal condition of micro surface milling was laser peak power of 22.8mW, feed velocity of
1mm/s, beam gap of 1 un With the optimal processing condition, the fine rectangular shape
without burr and thermal damage was achieved. Using the femto-second laser system, it
demonstrates excellent tool for micro surface milling of the Invar alloy without heat effects and
poor edge.
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Fig. 1 Schematic drawing of ablation in solid by a femto-
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second laser pulse
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Table 1 Chemical composition of Invar alloy (%)
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Fig. 3 Schematic diagram of mapping method for surface
milling

4. 43 Y EE

4.1 O|&&50| OE o oM™

ol% &% UHE Ivar T2 lZAIH 2
ol9) W3 Fig 4 o YT EFA2E A
YA BAH AIAY FHol thsre] A4
8 goz WAHAT. Aol o Exe o
o ojBeelM Zolo) wWE muFom e}
T Qo E£3 o EEEI Frel meh o)
M Zolt FladA FolAr AFL Ui

AT}, o] BRL olEHET} RS A A BE
oA Baduxe FHOR ddste] ojEeol
Aol Zrhsle Ao wud & ok

Td £%7} b mepy wHFos W
37 BAEE THE Aot et 0.imm/s o
o|F&EoXNE udE Wk F3be] Fig 49 EA
HAFRREY EFA2 FA ZASFA L, Imm/s
o) ol$&EE B BEe BRAdx Teld w4
sta gtk ol AMAke] 2% B4k o] | 3} FEt

A% Zlo] 59 Ao] WSE E F Ut 0.1mm/s
o oEEENAE AL LE B4 Dolrt P}
AT Yolol Wiste] YhHoR A dehie @
gol MBI, Immis o olFEHEodXE HAte
X B4 dolst FHAF Qolo| Hstel F71s
£ Ayl Yehls AR 99 4 Yo
50 A % 0.1 mm/s
® (4 mm's ! S
A 1mmis yal
40 .
i X
% 30 //l!
3 2
E 20 -
L4
10
0 T 1 T
104 10° 106

Fiuence (Wrem®)

Fig. 4 Energy fluence dependence of the ablated depth for
variable feed velocity

o
S
L

®  Single pulsed ablation
® O.imms feed

w &
=3 =3
5 i

*
L

Ablated depth (un)
S
:
-

...
=
)
®
>
] |
-t
=
[
"
L

=
\
L]

104 105 108
Fluence (Wrem”

Fig. 5 Energy fluence dependence of the ablated depth for
single pulse duration and feed velocity
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Fig. 8 Microscope image of surface ablation on the Invar
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Fig. 10 Microscope image of surface ablation on the
Invar alloy using a DPSS laser
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