PN
m%tﬁi RESEARCH

-

CHEHREEREEXRES EEFHENIN IR

K HRE,E H.a =

(1. PEMEH EFZAHRLE, L7 100024;
2. Hfe kAWM I KRB G AL FEELEHET, LT 100024 )

[FEE ] A FHAT B F LA T8, 26 A SO AT 2 AR K 5 8 &2 AR 3F RO B 45 BA( Dy, ) A i)
PR BE( Dy, ) FFAE, AR T AV BOL AR5 55 (0<P<44.2)/cm” ) 3T 4] FLE 45 BEFen TR R HradliE, AFR s
REH . Dy <D<D,, B 5L A% KA A TG m TN BEE A B I B E S E O>D,, BT, Ae T EE T
W EHEY, T AR TR, FHEREN R, EREERGAME #3T7 RABEEIRY m TIRES
REEENTELEA, RREFEMAG, R T m TR BEAKR, I TR EMF,

KR KA A S A ML B R, T AR

Effect of Femtosecond Laser Fluence on Recast Layer and Machining Time
in Nickel-Based Superalloy
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[ABSTRACT] The effect of femtosecond laser fluence (0<®<44.2J/cm’) on recast layer and machining efficiency were
investigated with the no-melting ablation threshold (@,,,) and melting ablation threshold (®,,) in a single-crystal nickel-
based superalloy. For the laser fluence range (@, <®<®,,), there are no indications of conventional laser-induced recast
layers in laser-machined area of nickel-base superalloy. For the laser fluence @>@,,, recast layers appeared gradually and
increased with increasing laser fluence. The relationship between ablation depth for single pulse and laser fluence is estab-
lished. The larger ablation rate is associated with higher laser fluence.
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Fig.1 Sketch of the experimental setup for laser micromachining
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Fig.2 SEM images of a trench machined by a femtosecond laser in nickel-based superalloy
with N=500 laser pulses at different laser fluence
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Fig.3 Recast layer as a function of the laser fluence
at the constant pulse number N = 500 in nickel-based
superalloy
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Fig.4 Ablation depth for single pulse as a function of the laser
fluence in Ni-based superalloy
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Fig.5 Machining time for single hole as a function of the laser
fluence in nickel-based superalloy
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