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Abstract

This study was to propose the application of eddy current technique to measure residual
stress in specimens of stainless steel grade 304 (SS 304) based on principle of internal
stress changing the physical properties . Residual stress changes the original physical
material properties affecting its conductivity. The cylindrical specimens with 50 mm in
diameter and 12 mm thickness were prepared to generate residual stress by Resistance
Spot Welding technique (RSW) at which the welding current was set at 12, 14, and 16
kA. They were used as specimens for determination of residual measurement system by
eddy current. A Finite element model (FEM) method was performed RSW together with
an X-ray diffraction (XRD) technique in order to determine the existance of residual
stress at various amount.

The eddy current technique was performed at frequency range between 0.1 and 3 MHz
using Pin-point probe on specimen. The Measurement System Analysis (MSA) was
evaluated for change of conductivity from residual stress. The results showed that using
eddy current technique at 1 MHz for residual stress measurement was the most efficient.
It can be achieved GR&R at 172.86 MPa with %GR&R at 16.61479 and ndc at 8. As
applied on actual butt welded joint, it could yield the uncertainty of + 58 MPa at 95 %

(UISO)‘

Keywords : Eddy current / Stainless steel / Residual stress/ Finite element method/
Measurement



