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always seeking marginal gains and new material 

solutions have even been proposed for smaller 

components, such as the bike chains. In 2016, Team 

GB’s cycling team used Muc-off’s innovative bike 

chains, using a carbon nanotube-based lubricant 

which claimed to increase efficiency by a few watts.  

Of course, at this level, every watt matters! 

Golf was reintroduced as an Olympic sport in 2016 

after more than a century-long absence. A range of 

materials in addition to carbon fibre are used for 

manufacturing golf clubs. Each golfer is allowed to 

carry a maximum of 14 clubs in their bag, with each 

club designed for a specific purpose. The driver is 

designed to maximise distance off the tee. Although 

ironically called a “wood”, most drivers are primarily 

made out of titanium alloys due to the metal’s high 

strength to weight ratio. Common other metals used in 

the alloy are aluminium and vanadium. However, 

other smaller clubs designed to hit the ball directly off 

the turf do not usually contain titanium because the 

clubhead would feel unusually light. Recent driver 

designs have substituted the traditional steel shaft for 

composite shafts comprised of carbon fibre with 

epoxy; clubhead speed, the all-important factor in 

generating distance, is improved by the lower density 

and weight reduction properties endowed by 

composites. By far the most common material in golf 

club manufacturing is stainless steel, desirable due to 

its inexpensive nature and straightforward ability to be 

cast and shaped into various clubs. Carbon steel is 

used as a softer material for enhanced feel in wedges 

and putters, where the world’s best seek to use 

finesse and touch around the greens.  

Golf ball design has evolved significantly over the 

years, with the latest models usually made of three 

parts: the core, the mantle and the cover. The polymer-

infused rubber core, typically polybutadiene, stores 

and subsequently releases the energy from the impact 

of the club. The mantle layer is now commonly 

comprised of ionomer or thermoplastic resin which 

substituted the historical use of rubber bands wound 

around the core. This helps to reduce the spin 

generated from the core and increase ball control. The 

cover, typically made of urethane or ionomer resin,  

must be stiff to maximise energy efficiency, but not so 

stiff as to crack.  

Tennis rackets also use a range of materials. The 

primary material for the frame is graphene blended 

with other materials such as titanium, tungsten, 

carbon fibre and even Kevlar, the high-strength 

synthetic fibre used in bulletproof vests. The racket 

strings are either made from natural gut from cow 

intestine, polyester, or nylon, or some combination of 

these materials.  

Figure 4. a) Olympic bike frames are now based on 
carbon fibre; b) Golf technology improvements have 
led to an increase in average driving distance at the 
top level of over 25 yards since 2000 

  

Figure 5. Tennis rackets contain a range of 
materials 
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ABOUT NATRIUM CAPITAL 

Natrium Capital Limited is the specialist Chemicals M&A boutique which sets a new standard 
in M&A advice. Led by Alasdair Nisbet and staffed by bankers, all of whom are also scientists, 
Natrium Capital provides strategic and M&A transaction services focused on the chemical 
industry, covering, amongst others, the sectors: plastics, fine and speciality chemicals, 
personal care ingredients, food ingredients, chemical distribution, engineering materials, 
paints and coatings, inks, adhesives, biotechnology and clean technologies. Headquartered in 
London (UK), Natrium Capital advises on both sell-side and buy-side transactions, including 
carve-outs and complex global cross-border deals. The team has advised on transactions 
with a combined value of over $100bn. 

Natrium Capital is authorised and regulated by the Financial Conduct Authority.  
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