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Are NiTi shape memory aloys agood PCM?

Motivated by the recent advancements demonstrating the effectiveness of NiTi shape memory alloys (SMAS)
as high figure of merit (FOM) phase change materials (PCMs) for therma management and storage, NiTiHf
SMAs were explored as candidate solid-solid PCMs with high temperature capability.

Can NiTi aloys be used for high temperature operations?

Previous studies in the literature have demonstrated that transformation temperatures and functional properties
of NiTi can be tailored by aloying with Hf,Pd,Pt,Au,and Zr for high temperature operations up to
500&#176;C, 111011011

Are nitihf shape memory alloys a high-temperature solid-solid PCM?
NiTiHf shape memory alloys demonstrate considerable promiseas high-temperature solid-solid PCMs.

What isthermal energy storage (TES) using shape memory alloys (SMAS)?
Thermal energy storage (TES) using shape memory aloys (SMAs) offers new design,integration,and
performance opportunities in a wide range of technologies.

Do nitihf alloysimprove thermal hysteresis?

Although NiTiHf alloysyield significant improvements in FOM and transformation temperatures compared to
NiTi,improvements in thermal hysteresis are modest,and therefore in future works,alternative SMA systems
should be studied in search of alloys demonstrating high FOM combined with even lower thermal hysteresis.

What is the thermal hysteresis of abinary NiTi alloy?

The data point corresponding to Ni 50.3 Ti 29.7 Hf 20 is circled in red. Thermal hysteresis of the binary NiTi
alloy was not reported in , and was therefore estimated based on the measured thermal hysteresis of a NiTi
alloy of similar transformation temperatures .

Beyond these experimental results, a review of &gt;75 binary NiTi and NiTi-based ternary and quaternary
aloys in the literature shows that shape memory alloys can be tuned in a wide range of transformation
temperatures ...

Phase change material is a high thermal storage substance, which can reduce temperature-related diseases of
asphalt pavement when mixed with asphalt mixture this paper, NiTi alloy phase change heat-storage asphalt
mixture (NiTi APCHAM) are prepared by using equal volume parts to replace fine asphalt aggregates partially
with the NiTi alloy phase ...

Elastic strain in bulk metallic materials is usually limited to only a fraction of 1%. Developing bulk metallic
materials showing large linear elasticity and high strength has proven to be difficult.

Page 1/5



SOLAR Pro. Niti alloy energy storage

The NiTiHf, NiTiCu, and CuzZnAl aloy systems showed excellent thermal energy storage performance,
greatly improving upon the capabilities of NiTi shape memory alloysand ...

The driving ability of passive exoskeletonsis limited. To reduce the energy consumption of wearers, based on
the characteristics of the semi-active ankle exoskeleton, this paper proposes to use NiTiCu-based shape
memory aloys (SMA) as the energy storage source to improve the power density.

1 1 THERMAL ENERGY CONVERSION USING NiTi SHAPE MEMORY ALLOY 2 MATERIAL 3
1Abubakar R. A. and 2Nuhu I. 4 1llnstitute of Mechanical engineering Design, Mechanical Engineering
Department, 5 Zhgjiang University, 310027, Hangzhou, China 6 2Centre for Renewable Energy
Research.Umaru Musa Y ar"adua University Katsina, Katsina state 7 ...

Strain engineering the surface oxide using NiTi aloy. (2) SEM image of the active NiO-TiO 2 based metal
oxide formed on the surface of the NiTi alloy.(b) Schematic illustration of experimental ...

Buehler et. a. in 1963 discovered the shape memory alloy (NiTi) and since then it has been used for wide
range of devices for energy harvesting and storage applications [16]. NiTi aloy exhibits high recoverable
strain because of their super-elastic and shape memory properties and are functional materials which have the
ability to recover ...

transformations in NiTi shape memory alloys (SMAS) as high performance thermal energy storage materials.
In addition to high volumetric latent heat, approaching or often ...

The development of thermal energy storage and thermal management technologies based on phase change
materials (PCM) represents a significant opportunity for regulating energy supply and demand, and realizing
sustainable development. ... The replacement of Ni with &It; 5 a% Cu in an isotropic NiTi alloy has been
demonstrated to effectively reduce ...

Ocean Thermal Energy Harvester (OTEH) conceptual design is proposed using NiTi Shape Memory Alloys
(SMA) spring. Thermo-mechanical energy conversion is produced ...

The ultra-large linear elastic strain and high yield strength of the NC-NiTi lead to a high mechanical energy
storage density (the area under the tensile loading curve) of 53 Jcm 3 and high energy storage efficiency (the
Therefore, NiTi alloy phase-change energy-storage materials are very suitable for use as PCMs to improve the
temperature sensitivity of asphalt mixtures. In aprevious study ...

energy storage at a preferred temperature with minimal materia [3]. For | weight and volume example, ... NiTi

alloys offer two-orders-of-magnitude higher thermal conductivity, approaching 28 Wm-1K [26], excellent
corrosion resistance[27], high strength and ductility, and good formability via traditional thermomechanical
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processing, [28]

The largest amount of latent heat of the martensitic transformation in nickel titanium shape memory alloy was
explored. The measured amounts of heat in the aloys with different compositions between 48.0 at.% Ni and
51.0 at.% Ni were compared. The largest amounts of $$-$$ - 37.8 Jg in absorption and 34.8 Jg in emission
were obtained asthe ...

These magnitudes are close to those of novel heat storage ceramics, VO2 (51 Jg) and Ti305 (60 Jg),
suggesting the NiTi alloy is potential candidate for heat storage material. ...

This paper discussed the fundamentals of NiTi shape memory alloy and its applications in advanced scientific
fields. Currently, the world is focusing on miniaturized systems for various industrial and functional
applications. The thin-film shape memory NiTi aloy plays a crucial role in MEMS/NEMS industry in
fabrication of microdevices. In this article, the NiTi ...

The demand for energy storage components in flexible wearable devices continues to rise due to their
convenience and increasing popularity in various applications [1].However, the long-term use of flexible
energy storage devices often leads to structural damage, resulting in the inability to restore the origina shape
and subsequently causing performance degradation and ...

NiTi shape memory alloys (SMAS) have been extensively known because of their stable shape memory effect
and super-elastic [1], and they can use the change of external temperature to convert thermal energy into
mechanical energy and output force, displacement, or energy storage and release [2].After unloading or
heating, the NiTi alloy will show much ...

Superelasticity is an attractive, functional property that enables NiTi alloys to be promising candidates in
energy absorption and storage applications. This property can be studied by carrying out cycling tensile tests,
asillustrated in Fig. 6 a

In this paper, a NiTi SMA heat engine is proposed. It converts thermal energy from a source of temperature
different to mechanical energy. The Assumed temperature difference is (70&#176;C). The temperature is
obtainable when the ...

We interrogate the extent to which grain size plays a role in augmenting the thermal conductivity and thermal
energy storage capacity of a NiTi shape memory aloy (SMA) using the optical pump-probe technique
frequency-domain thermoreflectance and advanced calorimetry techniques, respectively. To alter grain size,
we apply a solution anneal processto a...

The NiTi wire in the superelastic tire design is likely related to the alloy"s ability to dissipate mechanical

energy during deformation events effectively. This energy dissipation process often involves internal friction
mechanisms within the NiTi alloy, making it a suitable choice for applications where shock absorption and
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adaptability are ...

NiTi-based SMASs are the most popular and most studied class of SMAs. They exhibit good dimensiona
stability, superior shape memory properties, good ductility, and high work output [43], [44]. As a result, SE
and damping studies on the NiTi-based alloy family have been considerably more focused and systematic.

High energy storage efficiency implied that the absorbed energy by internal friction was reduced significantly.
... Characterization of porous, net-shaped NiTi alloy regarding its damping and energy-absorbing capacity.
Mater Sci Eng A, 528 (2011), pp. 2454-2462. View PDF View article View in Scopus Google Scholar [46]

Shape memory aloys (SMAs) have been demonstrated as effective phase change materials (PCMs) for
thermal energy storage (TES) applications. NiTi and NiTiHf SMAs have ...

Nickel-titanium (NiTi or Nitinol) alloys exhibit shape memory and superelastic behaviours, good corrosion
resistance, damping characteristics, biocompatibility, a low Young"s Modulus (25-80 GPa), and good fatigue
life [1, 2].This makes NiTi aloys a very attractive material for use in automotive and robotics applications
(e.g., smart sensors and actuators [3, 4]), and ...

There are generally two variants of NiTi shape memory available, namely one-way shape-memory alloy and
two-way shape-memory aloy (Barnes, Brel, Luntz, & LaVigna, 2007). NiTi SMA has a vast number of
applications in the electronics and electrical industries, and various devices can be manufactured with the
actuation property of SMA.

NiTi, 2272, [1~3]NiTi,2, ...

The admixture of NiTi alloy phase-change energy-storage particles could reduce the water stability of the
asphalt mixture, but the adverse effect was not significant. When the phase change of NiTi aloy
energy-storage particles occurred because of an increase in environment temperature, the heating rate of
asphalt mixture was reduced due to the ...

The ultra-large linear elastic strain and high yield strength of the NC-NiTi lead to a high mechanical energy
storage density (the area under the tensile loading curve) of 53 Jcm 3 and high energy storage efficiency (the
ratio of areas under the loading and unloading curves) of 97 %, as shown in Fig. 3 (d).

Shape memory aloys (SMAS) have been demonstrated as effective phase change materials (PCMs) for
thermal energy storage (TES) applications. NiTi and NiTiHf SMAs have shown high TES performance, as
quantified by PCM figure of merit (FOM) but their use in applications requiring narrow operation temperature

windowsis limited by large overall phase ...
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