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An investigation of the effect of microstructure on determination of
acoustoelastic constants in austenitic stainless steel welding
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Residual stress measurement of in-service parts of a system is practically impossible by means of
Received 13 February 2016 destructive methods. Therefore, the use of ultrasonic method as a non-destructive method has an
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important role. One of the problems in non-destructive measurement of residual stresses by means of
Available Online 14 May 2016 p P y

ultrasonic waves is determination of acoustoelastic constants. In fact, for conversion of ultrasonic
method data to stress state, it is necessary that these coefficients be determined very precisely. But for

Keywords: A S 7 : - - B

Ac)éustoemstic Coefficient reasons like HAZ inclination and small width of this zone, determination of coefficient of this zone does

HAZ not perform accurately. In this study, the practical simulation is performed for determination of

ﬁUStVE\;“ﬂC Stainless Steel acoustoelastic coefficient of HAZ. For this simulation, the heat affected zone is divided to four separate
cr VvVaves

zones and then the microstructure of those four zones has been simulated on standard tensile test
specimen by different heat treatment cycles. This coefficient has been used in evaluation of welding
residual stresses of austenitic stainless steel by Lcgr Ultrasonic waves and the results compared with the
hole-drilling strain-gage method. By comparison of stress values achieved by HAZ simulation method,
the conventional method and hole-drilling strain-gage method, it is seen that the HAZ simulation
method causes an improvement in welding residual stress measurement accuracy.

Hole-Drilling Strain-Gage
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' Stainless Steel

! TIG (Tungsten Inert Gas)

"7 Hole-Drilling Strain-Gage Method
*® Heat Affected Zone (HAZ)

19 Metallography

% Austenitic Stainless Steel
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? Residual Stress

® Ultrasonic waves
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Strain Gage Rosette Arrangement

Fig. 6 Measurement of welding residual stress by hole-drilling strain-gage method
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