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Research on As-Deposited Microstructures and Properties of IN718 Parts by
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microstructure of the forming parts is analyzed.
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The results show that,

Key words

Ultrasonic vibration is introduced to the process of laser metal forming IN718, the surface roughness,
microstructural refinement is obtained, and the tensile strength and yield strength are both increased. When the

and mechanical property at room temperature of the forming parts are tested,

after the introduction of ultrasonic
ultrasonic power is 44 W and the ultrasonic frequency is 17 kHz, compared with those of the parts without
and the elongation slightly decreases to 29.2%.
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vibration, the surface roughness degree and residual stress of the forming parts are remarkably improved, the
=

and the
experiencing ultrasonic vibration, the residual stresses along x direction and y direction respectively decrease by
140.3390; 350.3390; 160.3900

47.8% and 61.6%, the yield strength, tensile strength and area reduction increase by 6.1%, 2.7% and 10.6%,

laser technique; laser metal forming; ultrasonic vibration; residual stress; mechanical property
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Fig. 1 Schematic diagram of ultrasonic vibration assisted LMF system
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Table 1 Main compositions of IN718 powder and GH4169 substrate (mass fraction, %)

A\

Element C Ni Nb Mo Al Ti Cr Fe
IN718 powder 0.026 53.07 4.86 3.01 0.33 0.92 18.48 Bal.
GH4169 substrate 0.043 52.73 5.11 3.10 0.57 0.92 19.75 Bal.
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Fig. 2 Surface morphology and surface roughness of LMF parts under different ultrasonic parameters. (a) Without ultrasonic

vibration; (b) with ultrasonic frequency of 17 kHz; (¢) with ultrasonic frequency of 34 kHz; (d) surface roughness curves
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Fig. 3 Surface residual stress curves of LMF parts under different ultrasonic parameters
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Fig. 4 Microstructures and microhardness curves of LMF parts under different ultrasonic parameters. (a) 300X, without

+w11.hout ultrasonic vibration
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ultrasonic vibration; (b) 300X, with ultrasonic frequency of 17 kHz; (c¢) 300X, with ultrasonic frequency of 34 kHz;
(d) microhardness curves
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Fig. 5 Fracture morphologies of LMF parts under different ultrasonic parameters. (a) Wthout ultrasonic vibration;
(b) with ultrasonic frequency of 17 kHz; (c¢) with ultrasonic frequency of 34 kHz
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Table 2 Test resulsts of tensile properties at room temperature of LMF parts under different ultrasonic parameters

Ultrasonic frequency /kHz o./MPa o,/ MPa 5 /% o /%
0 641 954 30.0 40.7
17 680 980 29.2 45.0
34 675 963 29.0 44.7
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Fig. 6 SEM microstructures of LMF parts under different ultrasonic parameters. (a) 2000 X, without ultrasonic vibration;

(b) 2000 X, with ultrasonic frequency of 17 kHz
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