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0000000000 Powder metallurgy (PM) processing of fully dense and homogenised
superelastic B -Ti alloy incorporating with hot deformation
A fully dense PM Ti-35a] Ta all duced using {als F W 7 .
(a) A fully dense i a aloy was produced using }‘tg q’i‘q
a spark plasma sintering process. The sintered alloy ¥, e
-_ ¥ = X

[

exhibited Tarich regions at a sintering temperature of

11000 due to large difference in melting point and
densities (~13200 and ~12g/cm ).

(b) The complete diffusion of elements was obtained by
employing homogenization heat treatment at 150000 for 12
hours. But the ductility declined drastically. The brittle
behaviour of the homogenized sample was due to the high
oxygen content, continuous grain boundary a phase and
high angle grain boundaries.

(c) The suppression of the solid grain boundary o phase,
high fraction of low angle grain boundaries and dynamic
re-crystallization during hot forging (with preheating the
homogenized specimen at 1100° C) improved the mechanical properties significantly.

O0O0O0O00OD0O0O0O00Ospringback prediction and compensation of a quadrangular pyramid pro-
duced by incremental sheet forming process
Incremental sheet forming (ISF) process is an advanced die-less manufacturing method to produce
complex parts. However, the springback issue of ISF products become more critical than that of other
sheet forming processes, leading to significant dimensional deviations.
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A series of numerical models are established enabling accurate prediction of the springback behaviors
of ISF products created by various tool paths. It is found that the traveling tool introduces cyclic ten-
sion and compression stresses. This, together with the accumulation of local plastic deformations along
the tool path, results in the twisting of product after the release of elastic stress. To cope with this

issue, a 3D compensation method is developed to dynamically modify the tool path according to pre-
dicted local springback behaviors.
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The effects of microstructure evolution in weld metals exposed at 75000 for 1000h to 12000h on the
impact toughness were revealed. The role of the related matrix and shape & size of major phases on
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LEE Seungjoon, PhD

Specialy Appointed Assistant Professor
Joining and Welding Research Institute (JWRI), Osaka University

| finished my bachelor, PhD, and post-doctoral fellow of Materials Science ‘ ‘

and Engineering, Yonsei University (of South Korea) in 2009, 2015, and 2016 respectively. My re-

search area was to investigate the stacking fault energy and deformation behavior of Fe-high Mn steels.
Especialy, | focused on the evaluation of stacking fault energy and the steel design based on the
stacking fault energy considering the dynamic strengthening mechanisms (e.g., transformation-induced
plasticity and twinning-induced plasticity).

It is well-known that Mn-added steels have a low weldability in case of fusion welding caused by
both the Mn evaporation and solidification cracking after welding at high temperature, resulting in the
difficulty of their application to industrial field. In contrast, it is reported that the friction stir welding
can improve the weldability of ferrous/non-ferrous metals (carbon steels, Al, Mg, Ti, and etc) caused
by the grain refinement and accumulated dislocations as well as the suppression of traditional problems
of fusion welding at its relatively low welding temperature.

Therefore, in 2016, | joined Fujii laboratory in JWRI as a post-doctor to study the microstructure,
stacking fault energy, dynamic strengthening mechanisms, and weldability of medium-Mn and high-Mn
steels by means of the friction stir welding. Prof. Fujii is one of the experts about the friction stir
welding of non-ferrous metals as well as ferrous metals in the world. He gives the insightful sugges-
tions and advices about the low-temperature friction stir welding and controlling the microstructures
during welding, thereby leading to many publications of our scientific results about Mn-added steels
after the friction stir welding to the influential journals. Meanwhile, | can broaden the viewpoint of
materials, processing, and welding techniques based on the researches on the welding of various mate-
rials (Cu, Ti, and Al matrix composites) apart from steels, through the support of Prof. Fujii and
JWRI.

The abovementioned experience and researches of Fujii lab in JWRI are providing the collaboration
with Korean researchers and broadening the application of Mn-added steel in the industrial fields.
Finally, 1 can understand the passionate attitudes for research at JWRI and the Japanese Society and
Culture.
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A. S. M. A. Haseeb

Department of Mechanical Engineering
University of Malaya
Kuala Lumpur, Maaysia

| visited the laboratory of Prof. H. Nishikawa, Joining and Welding Research Institute (JWRI),
Osaka University during 04-15 February 2019, thanks to the kind invitation of Prof. Nishikawa and the
generous support of JWRI.

This is the second time | visited JWRI. My first visit to JWRI was in October 2015. | have been
collaborating with Prof. Nishakawa for the last few years in the area of lead free micro solder joints
for electronic packaging applications. A couple of my students also visited Prof. Nishikawa's |aboratory
in the past. Our collaboration so far resulted in a couple of joint publications.

During the current visit to JWRI, | undertook multiple activities. | carried out laboratory tests involv-
ing shear strength determination of and microstructural investigation on Sn-Bi alloy/Sn composite solder
joints. This innovative solder system offers the promise of having lower reflow temperature, which is
a characteristics of a eutectic system, while displaying better ductility of a high tin solder alloy. | was
engaged in fruitful discussions with Prof. Nishikawa, his post docs and graduate students throughout
my stay. | also offered the following seminar and workshop:

i) Seminar on 'Effects of Reactive Nanoparticle-Doped Flux on Structure and Properties of Lead Free

Solder Joints for Electronic Packaging’, 08 Feb 2019.

ii) Workshop on 'Scientific Paper Writing for High Impact Journals, 13 February 2019.

It has been a fruitful and rewarding visit for me both personally and professionally. | very much
hope to continue this collaboration in the future.

Once again, my | record my sincere gratitude to Prof. Nishikawa and JWRI for being such a won-
derful host.
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