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INTRODUCTION

In recent years, the
advantages of using
ultrasonic vibration
during plastic
deformation processes
have been mostly studieg
experimentally. for \
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INTRODUCTION

G In addition, there have
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been a few attempts on

computational studies of
ultrasonic—assisted
metal forming (UAMF)
processes. The most
important i1ssues for \
accurate 1nvestlgat10n~\f
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INTRODUCTION

Many researches have attempted to
explore a realistic mechanism
caused to change mechanical
behavior whenever the ultrasonic
vibration Is Imposed on metal, but
Its accurate underlying mechamsrré
was still not so clear. (
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A sulhigeg syrmany; of e grobigm
review on reported
acoustoplasticity

mechaniamsg

No. Authors and year Method of research Reported mechanism

1 Langenecker 1966 (Ref 4) Expeniment Absorption at dislocation sites and local heating

2 [zumi et al. 1966 (Ref 6) Experiment and theory Dynamic stress and heat generation

3 Baker and Carpenter,1967 (Ref 2) Experiment Mobility of dislocations by thermal activation

4 Kirchner et al. 1984 (Ref 3) Experiment and theory Superposition stress

5 Ohgaku and Takeuchi 1987 (Ref 7) Expeniment Superposition stress and thermal effect

6 Malygin 2000 (Ref 5) Theory Oscillatory stress and dislocation motion

7 Daud et al. 2007 (Ref 19) FEM and experiment Superposition stress and energy absorption by microstructure

8 Liu et al. 2013 (Ref 10) FEM and experiment Superposition stress and dislocation movement and thermal effect
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8 The first efforts to

investigate the volume
effects have been reported
by Blaha and Langenecker
1n 1955. They observed
yvield stress drop 1in
tension tests
experimentally (called |
Blaha effect). Langeneckeg
presented a basic equatiq&(
based on mabesial smeam  od




The acoustic softening
1s considered to be more
efficient than
plasticity originating
from the thermal
softening. Even though
the acoustic softening §
has been observed and |
studied ﬁ@@m@@cad@@wotszf
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s’ Besides the acoustic softening
G effect during the high-
frequency vibration mentioned
a residual hardening
ffect was detected 1n various
Unlike the acoustic
softening, which only exists

above,

tudies.

temporarlly W.
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hile the vibratiom
. o

the residual \ {
|

ect 1S reta1ned =
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G The residual effect
caused by ultrasonic
vibration 1s quilte
contrary between some
metals (such as
aluminium and
titanium) : residual
hardening..tber 3,20
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Stress—straln curves
with and without high-
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tress—strain curves
th and without high-
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Contents lists available at ScienceDirect

Ultrasonics

i

journa | homepa ge: www.elsevier.com/locate/ultras

Analytical description of ultrasonic hardening and softening

A. Rusinko *

Rusinko (2011) developed an
analytical model which
introduced a new term,
ultrasonic defect intensity,
into the synthetic theory of s
plastic deformation. This modef/

may descr1be the ultrason1c ;,
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Plans For

Future Work
The plan 1s to develop a
model accounting for
the phenomenon ot
acoustic plasticity such
as residual hardening.
The model is planned top
be developed 1in terms\(
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Finite element modeling of

Dr.

material technologies

Modeling of thermally

activated transformation Dr.

processes in alloys
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