NONDPESTRLICTIVE TESTING TECHNOLOGY

DOI: 10.30494/jndt.2021.272011.1051 Received: February 06, 2021 - Accepted: June 08, 2021

Introducing Technique of Elastic Coefficients of Inconel 625 Parts Produced by
Additive Manufacturing Method via Ultrasonic Testing

Mohammad Riahi!, Hamidreza Javidrad?", Sina Salemi?

1- Professor, School of Mechanical Engineering, Iran University of Science and Technology
2- MSc Student, School of Mechanical Engineering, Iran University of Science and Technology
*h_javidrad@mecheng.iust.ac.ir

Abstract

Nature of additive manufacturing processes dictate direction-related properties to the final parts and this
degree of anisotropy is highly dependent on process parameters and machine setup. Therefore, properties
in such materials should be known in any direction. There are several methods including destructive and
non-destructive techniques for specifying mechanical properties in parts. Using ultrasonic testing, as a
nondestructive method, in order to determine elastic constants for rocks, woods, composite and wrought
materials indicative of its reliability and validity, as well as its repeatability. In this paper, 9 independent
elastic constant for orthotropic additively manufactured direct metal laser sintering (DMLS) parts are
determined from longitudinal and transverse ultrasound velocities via contact ultrasonic testing for
different manufacturing process parameters. This work also carried out comparisons between mechanical
properties of as-built parts in three principle directions, as well as ultrasound wave velocities.

Keywords: Additive Manufacturing, Direct Metal Laser Sintering, Elastic constants, Ultrasonic testing,
Inconel-625.
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Reference Publication Year Testing Method Testing Material Specimen Shape D(_egree of
No. anisotropy
[9] 1981 Direct contact Bovine Femoral Polyhedron with 18 Orthotropic

Bone parallel faces
[10] 1997 Direct contact Rock Cylindrical Tr_a\nsvergely
isotropic
Cubic (with
[11] 2000 Direct contact Composite machining in 45 Orthotropic
direction)
[15] 2003 Immersion Composite Cubic Anisotropic
. over-consolidated Cubic (with two 45 Transversely
[16] 2008 Direct contact shale parallel faces) isotropic
Nylon 12 L
[12] 2008 Direct contact (Manufactured by Cubic (with four 45 Tr_ansvergely
parallel faces) isotropic
SLS process)
[17] 2011 Direct contact Concrete Cubic & Cylindrical Isotropic
[18] 2012 Laser Ultrasonic Wood Cylindrical Orthotropic
Al 3003-H18 Transversel
[14] 2013 Direct contact (Manufactured by Cubic isotropic y
UAM process) P
[19] 2014 Direct contact Rock Spherical Anisotropic
[20] 2014 Pulsed Ultrasonic CFRPs Cubic Orthotropic
Polar Scan
[21] 2015 Direct contact AlSI 3186tlge?talnless Cylindrical Isotropic
Ti6AI4V
[13] 2016 Direct contact (Manufactured by Cubic Orthotropic
DMLS process)
[22] 2016 Direct contact Metal alloys Cubic Isotropic
[23] 2017 Direct contact Wood Cubic Orthotropic
[24] 2018 Laser Ultrasonic Composite Cubic Tr_ansvergely
isotropic
[25] 2018 Laser Ultrasonic Inconel-625 Stepped sample Isotropic
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