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Introduction
In this report I will be covering how I will be leading a team of people to design and develop a new hockey helmet which will be safe and affordable to all consumers. I will be discussing all the processes involved in development of this product as well as the environmental, health and safety implications to be taken into consideration. Different tasks should be delegated to people who match the skillset required. For example, CAD modelling should be done by the team member most proficient in CAD software. This helps to spread the workload amongst the team in order to accomplish more collectively between ourselves. I will talk about the manufacturing processes that take to make this product. An important thing to be aware of is the health and safety regulations regarding helmets as we will need our product to be certified as safe. This is to ensure our helmet is safe enough to use within the top level of professional hockey. If one of our helmets were to be used in a top flight hockey league, this would be great exposure for us so we need to make sure it is appropriate for such level of competition. The environmental impacts of our product need to be factored in as well so we can see how sustainable the materials and manufacturing processes are.



















Project Development
To initiate a chain of ideas it is important to gather all members of the team to start brainstorming designs for the product. Research into the current available helmets on the market would give us a good idea as to what’s already available and how we could improve our design to make it better.
It’s a good idea to then get a few designers to come up with a few quick sketches to translate our ideas onto paper so we can roughly see where we’re taking this project. These drawings can be developed after further discussion until we can narrow down our ideas. Finally, we can make a multi-view sketch of our design to base our product off of.
Once we have our final design sketch, we can then create this as a CAD model by having someone proficient in using CAD software to make a scaled model adding appropriate dimensions to it. Now we can have a virtual 3D model to view more specific angles of our helmet.
Figure 2: Helmet for Hockey, grabcad.com[2]
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Once we have our finalized model, we can then look to manufacture it. A mould would first have to be made in order to create the shape of the helmet. Vinyl nitrile is then applied over the mould and the shape of the helmet is cut out. This plastic is called vinyl nitrile and as stated by purehockey.com, it “disperses force from the point of contact.” This is a good safety feature of the material used to manufacture the helmet. Vinyl nitrile foam or expanded polypropylene padding is used for the liner. This will further dampen and dissipate the force of impacts, a valuable safety feature of the helmet. The polycarbonate plastic visor and ear guard should be fitted for additional protection. We can add vinyl to make it more visually appealing.

After manufacturing our product, it’s time to test it to ensure all its safety features work accordingly and it protects the user effectively. It’s important to understand how the helmet behaves under impact of various forces and how well it stays on the users head if body checked by another player.
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Health and Safety Legislation and Standards
In order to get some sort of seal of approval, our product will need to pass tests carried out by the Hockey Equipment Certification Council (HECC). The helmet must meet certain specifications such as the helmet covering and protecting a minimum area of the head as well as how large openings in the helmet can be. These requirements fall under the ASTM F1045 “Standard Performance Specification For Ice Hockey Helmets.”[3
The helmet must pass the performance evaluation to test the chinstrap strength and elongation and the helmet liner’s impact absorption. When conducting the tests, the helmets are attached to head forms to simulate different head sizes. Throughout these tests, instruments in the head form will measure the forces transmitted through the helmet when they are applied. The test is performed in hot and cold temperature conditions. The helmet must absorb a minimum amount of energy to reach the requirement of the standard utilized for the assessment.
In addition to the helmet, we will also be providing a visor and ear guards to improve overall coverage and protection of the player. Wearing visors in professional hockey has become a much more common practice over the recent decades with the NHL implementing a rule in 2013 where they became a mandatory piece of equipment. “All players who had fewer than 26 games of NHL experience were thereafter required to wear a visor. Players with more than 25 career games could continue to play without a visor if they wanted to.” [4]  (BS Hockey, 2022). This means our product will hopefully reach out to more people and be suitable for more athletes. High impact resistant plastic is used to make the visor which aids the player’s safety using the product as it is resistant to being subjected to high forces. Having a visor on our helmet gives good protection to the upper face while allowing for better visibility than a cage.













Environmental and Sustainability Considerations
When manufacturing a product like this, it is important to think about the environmental impacts we have. This means we should be more conscious about what materials we use and the processes involved in manufacturing our product.
Our helmet will be made from vinyl nitrile which is derived from synthetic rubber. Unfortunately, this is non-renewable and non-biodegradable as it’s usually made from crude oil.[5]  (Good On You, 2021). However, the safety features of vinyl nitrile being very resilient, lowering energy transfer to the head from impacts mean that it’s a necessary material to be used for the safety of the player.
The visor material being used is a high-impact resistant polycarbonate plastic. Plastics still pose a potential environmental threat if not recycled or used properly. However, polycarbonate plastic is a widely used material across the world for its sustainability and effectiveness.[6] (www.thepolycarbonatestore.co.uk, n.d). For this reason, it is important for our company to show a great interest in recycling so we can promote sustainability and ensure our plastics are used and recycled appropriately.

















Conclusion
In conclusion, I believe that our product will be a high quality, safe product to use by all. We will aim to become HECC certified to get some sort of accreditation for our helmet. This way it’ll appeal to professional athletes as a certified product ensuring safety to the consumers. Our approach to designing the helmet involved having good creativity, sketching and 3D modelling skills. Identifying who on our team has the skillset for each of these and delegating the best applicable tasks for them is a key factor in optimizing our productivity as a team. Understanding the health and safety requirements for our helmet heavily influences the design of it to ensure it is a safe product. Awareness for the environmental impacts of our product is also an important thing to take into consideration as companies care about their image of being sustainable and more eco-friendly. This is why I mentioned how our team and company should push more for recycling campaigns in order to spread awareness of how important it is. This specifically applies to us as the protective visor on our helmet is made from a high-impact resistant polycarbonate plastic which is a material that needs to be recycled correctly to help improve sustainability. Overall, I think this is a good project to build teamwork and utilize different individuals’ skillset in order to make an important piece of sporting equipment required in a very dangerous sport.
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