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ABSTRACT

Vibration waves with frequencies greater than 20 kHz, known as ultrasonic vibrations, are used in many
manufacturing and engineering processes. This paper studies the occurrence of acoustic softening in
steel specimens with three different microsiructures. For this purpose, specimens with bainite and
martensitic microstructures were created by Austempering and Quench heat treatments. The final
dimensions of these specimens were obtained with Modal finite element analysis using ANSYS
software so that the resonance frequency of the specimen is equal to the resonance frequency of
transducer. Given that ultrasonic vibration induces a tension called vibrational stress to the crystal, this
stress causes movement of dislocations and reduces the yield strength of specimens. In this paper 55 w /
em? ultrasonic vibration, 18%, 12% and 8% vyield strengths of specimens are reduced with ferrite-
perlite, bainite and martensitic microstructure. Due to the absorption of vibrational energy by
dislocation, the metal forming of these materials takes place with less energy. Also, in this paper, a
numerical model for acoustic softening was investigated and it was found that there is a good
correlation between numerical modeling and experimental ¢ results.
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Ultrasonic vibration
Tensile Test
Acoustic Softening
microstructure
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Table 1 Chemical Composition of 1.1191 Steel (mass %)

Ni Si Mn C

)‘a.'.ﬂ

0.56 0.214 0.76 0.437 KW
Fe Cu Cr Mo aie
98.347 0.021 0.46 0.05 aays
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Table 2 Mechanical properties of 1.1191 steel
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Continuous Cooling Transformation (CCT) Diagram
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Fig. 2 Heat Treatment cycle performed on 1.1191
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Fig. 16 Dependence of stress ratio on acoustic softening density of
11191 (ferrite-perlite)
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