Revolutionizing Shape Memory Alloy Industrialization
via Additive Manufacturing
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ORGANISATION PROFILE

Established in 2001 as a collaboration between Boeing & University of
Sheffield, the University of Sheffield Advanced Manufacturing
Research Centre (AMRC) helps manufacturers of any size to become
more competitive by infroducing advanced techniques, tfechnologies
and processes.
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We specialize in conducting world-leading research in advanced
manufacturing and materials, delivering practical solutions for industry.
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Vision:

Advancing the large-scale wire arc additive manufacturing for shape memory alloys and smart hybrid materials,
with a focus on optimizing feedstock, refining process workflows, and conducting advanced material
characterization to meet application-specific requirements and reaching advanced material properties.

Motivation:

Shape memory alloys have a wide range of applications across automotive, aerospace, electronics, construction
and biomedical industries, offering potential improvements in the performance of current components and
materials. The integration of additive manufacturing presents a sustainable and economically viable solution,
increasing material efficiency, enabling greater part complexity, and reducing lead times and associated costs.

Content:

Conventionally SMAs are used in various applications in the form of a wire. Processing conditions, parameters, post-
processes and condition of the feedstock plays a crucial role on the superelastic properties when the material is
expected to be manufactured in bulk form and with specific shapes. Therefore, process optimization for all
manufacturing steps should be applied and validated with advanced characterization techniques. Project will
utilize advanced material properties modelling tools to define and optimize the conditions.


Notas del ponente
Notas de la presentación
Shape memory alloys (SMAs) are a unique class of functional materials with the ability to convert thermal energy into mechanical work by recovering their shape upon an increase in temperature. Nitinol (NiTi) is by far the most popularly used SMA due to its excellent mechanical properties, biocompatibility, and corrosion resistance. In addition, NiTi exhibits superior shape memory and superelastic effects, capable of restoring large strains up to 8% by heating and unloading, respectively. Owing to these physical and functional properties, NiTi has found application in a variety of industries such as sensing and actuation (aerospace), dampening (automotive), implants, and f ixtures (biomedical). However, further advancing functionality in these applications will likely require components with complex geometries, and NiTi is challenging to process, shape, and form. NiTi’s high ductility makes it difficult to machine, limiting parts to simplistic form factors such as wires, plates, bars, and tubes. Furthermore, the wellknownshape memoryeffect is highly sensitive to Ni:Ti composition, impurities (carbon and oxygen), and secondary phase precipitates (Ti-rich and Ni-rich), which can be altered during high-temperature machining or fabrication processes. doi:10.1557/mrc.2019.134
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Expected outcome:

+ Optimized feedstock properties for additive manufacturing

+ Developed and validated manufacturing route for shape memory alloys (AM, Training, Post-Processes)
+ End-user case demonstrations of the applicability of the technology

Impacts:
» Infroduction of the shape memory alloys in complex geometries for wider industrial use
+ Introduction of shape memory alloy feedstock optimized for the WAAM process to the market

Schedule:
« January 2026 — June 2028
« Duration: 30 months

Partner search:

+ Feedstock Manufacturer

« End User — Automotive, Aerospace, Energy
* Process Modelling Expertise

» Material Characterization Expertise

+ Heat Treatment Expertise — Alloy Training
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Dr Evren Yasa
Head of Additive Manufacturing

The University of Sheffield
AMRC North West

Roy Chadwick Way
Samlesbury Enterprise Zone
Mellor Brook

Blackburn

BB2 7HP

Mobile: 07784 238430
Email: e.yasa@amrc.co.uk
Web:


http://www.amrc.co.uk/
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