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K417 Material
Abstract

He Weifeng Li Yinghong Wang Cheng Yang Zhuojun
( The Engineering Institute, Air Force Engineering University, Xi”an ., Shaanxi 710038, China)

of K417 are investigated using up-down method. The experimental results show that laser shock processing can
increase K417’s vibration fatigue strength from 106.5 MPa to 285.5 MPa. Fracture analysis results show that laser
fatigue performance is improved.
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shock processing strengthens the metal surface and suppresses the crack’s initiation and expansion. So the K417's
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Effects of Laser Shock Processing on Vibration Fatigue Properties of
Li Wei

In order to study the effects of laser shock processing (LSP) on the vibration fatigue strength of nickel-
based superalloy, water and aluminum foil were used for confining medium and ablation medium. K417 specimens

were processed with YAG laser. With the wavelength of 532 nm, pulse duration of 10 ns. and output energy of 1.5 J.

The laser was focused on a spot of $ 1.6 mm. The effects of laser shock processing on the vibration fatigue strength
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Fig.1 Schematic of laser shock processing
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Table 1 Chemical ingredient of K417 nickel-based superalloy (mass fraction, %)

Co Cr Al Ti Mo Fe
14~16 8.5~9.5 4.8~5.7 4.5~5.7 2.5~3.5 <1
C \% Zr Si Mn Ni
0.13~0. 22 0.6~0.9 0.05~0.09 <0.5 0.5 Bal.

5393 a

] 37.8 103
e R g
1 29¢ ST a
= /
S v
s 348
A ) 51505 -
120 tgﬁz A section

B2 gk sl 55 i
Fig. 2 Vibration fatigue specimen
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wavelength: 1064 nm/532 nm
pulse width: about 10 ns
energy: 0.5~5 J

repeat frequency: 1~5 Hz
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Fig. 3 Laser device and its performance parameters
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Fig. 4 Photo of Al foil after impacts
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Fig. 5 Surface roughness of K417 material before (a) and after (b) LSP
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