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Once the pinnacle of bicycle technology, 
titanium has been marginalised by carbon 

fbre in high-end road bikes but many frame 
builders remain fans of its ride quality and 
relish the particular challenges of working  

with it. We uncover the secrets of its appeal

titanium
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o riders of a particular age – those of  

us in gainful employment as the sun 

set on the 80s – there will always  

be an allure to titanium. Back in  

the day it was the holy grail of bike 

aficionados: unafordable, enviable, 

‘unobtainium’. Bike magazines ran 

images of centrefold dreams with 

shiny, golden hued bare metal tubes. 

Strong, light, not cheap. 

The simple fact that you didn’t usually paint  

a titanium frame spoke volumes. Even in an era  

of unrestrained graphic and paint expression, a  

ti frame would be left looking natural. You didn’t 

want to paint it because it was special and it was 

special because you didn’t need to paint it. 

Titanium doesn’t rust, it hardly marks and it’s 

pretty hard to dent. If you did scratch it then you 

would rub it with a scouring pad and it would look 

like new again within minutes. As gorgeous as 

they were, you couldn’t say that of a Klein 

Moonrise Fade paint job in 1992. 

Through the late 80s and into the early 90s 

titanium still reigned supreme as the standalone 

material of choice for the bike catalogue 

range-topper. By the turn of the century, titanium 

fell out of favour, first, briefly, to aluminium and 

then to the rapidly established hegemony of 

carbon fibre. It never went away, though, and  

it’s arguably more loved than ever, now the  

choice of connoisseurs rather than weight 

weenies. It’s a perfect material, then, for a luxury 

handmade frame.
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Above Cutting tube 

junctions freehand 

with a hacksaw –  

you can’t get more 

handmade than this

Right Jim Walker 

founded Enigma in 

2006 to indulge his 

own cycling passion

Left Tube profiles 

certainly don’t have to 

be round; aero profiles 

such as this one are 

possible, at a price

Right No computer 

controlled machines 

here, just a printed 

spec and a wall full  

of hand tools



and determination, which, by today’s standards,  

is hard to come by. Titanium, like living in Italy, 

continually teaches me patience; it won’t let you 

plan your day and have a schedule. Like an Italian 

meal, it wants to be cherished and discussed. It 

wants to be an event.”  

Litespeed Bicycles, in Tennessee, USA, was one 

of the original ti specialists. 

Litespeed’s head of product development, 

Brad DeVaney, explains the more practical 

considerations of building in titanium: “It’s not  

that there is great dificulty but a diferent set  

of rules compared to working with steel or 

aluminium. The greatest precautions are to 

prevent contamination. If your shop builds with 

steel or aluminium as well as titanium, the cutting 

and grinding tools cannot be shared among 

materials. Embedded material on the tools 

becomes transferred onto your tubeset or parts 

and will contaminate the weld. The other 

contaminant is oxygen. When welding, the hot 

metal must be shielded from oxygen. If not, the 

oxygen is absorbed into the metal, causing a very 

brittle condition.”

Appreciating just how much extra work is 

involved, you’d be forgiven for questioning 

whether it is justified by the finished product  

or if the main appeal is an emotional one. Jon 

Cariveau, from American masters of titanium 

Moots, explains the pay-of: “Ti has that ‘magical’ 

ride quality…. much like steel, where the bike has 

soul, but with titanium you get a stifer, lighter, 

more durable product [that] won’t rust or degrade 

over the life of the bike.”

Revealingly, Jon then adds: “There is also the 

expression of an art form that you can see in the 

welds, the fit, finish and the small touches we 

sweat over. That’s the pay of for us.” It isn’t hard  

to imagine that a new order for a titanium frame, 

in spite of the hours of added work it entails, 

would greeted by fist pumps and high fives rather 

than weary sighs by these builders.

Back in East Sussex, at Enigma, where they 

build in steel as well as titanium, Joe Walker 

explains the relative merits of the two metals.  

“The highest quality steel tubesets are now  

more challenging to build with because wall 

thicknesses are ever decreasing and you need  

to be very competent with a torch or tig welder  

to avoid trashing an expensive set of tubes. But 

you just can’t cut corners with titanium, it’s not as 

forgiving as steel. It behaves diferently during the 

welding process and it takes time to understand 

its idiosyncrasies. It took me several years 
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Above It’s hard to 

appreciate just how 

impressive these welds 

are until you’ve made  

a mess of it yourself

Left We’d struggle to 

tie our shoes in that 

mask and those gloves, 

never mind execute a 

perfect weld

“Titanium, like living in Italy, 
continually teaches me 
patience; it won’t let you plan 
your day and have a schedule. 
It wants to be an event”

Left Finishing a  

drop-out by hand  

and judging it by  

eye – this is craft

Below Enigma’s Joe 

Walker is recognised 

as one of the best tig 

welders of titanium  

in the business
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Right Hand-finished 

drop-outs ready to 

meet the frame and 

begin their job of  

lasting forever
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SEVEn ThIngS yoU D IDn’T  
knoW ABoUT T ITAnIUM

— Ti isn’t an abbreviation, it’s the 

metal’s symbol on the periodic 

table of elements (remember that 

from school?)

— Titanium has the highest 

strength-to-density ratio of any 

metallic element

— It was discovered in 1791 by 

William Gregor in Cornwall, UK

— While perceived as expensive in 

cycling, titanium is hugely abundant and 

used extensively in aerospace, industry 

and military applications as well as lots 

of sports equipment

— Every Airbus A380 aircraft uses  

77 tonnes of titanium

— Around 186,000 tonnes of raw 

titanium were produced globally in 2011. 

The planet’s total reserves are estimated 

at 600 million tonnes

— The Guggenheim Museum Bilbao 

is cloaked with titanium panels

in every state of undress, rams home that this is  

a craft we should be proud to have on our island. 

When you think about titanium, you might 

generally head west and look at America, to the 

forefathers of the industry, or east and think rightly 

or wrongly of mass production and outsourcing. 

But to know these guys are here in a little corner 

of southern England, slowly mitring, welding and 

polishing this special metal for an eager waiting 

audience in 2014… well, who’d have thought 10 

years ago that would be the case now. 

Standing in the small booth in the centre of  

the factory I ask Jim’s son, Joe – in between welds 

performed with the precision and concentration 

of a heart surgeon – about the material itself. 

What’s the draw of titanium for the people behind 

the welding mask? 

“The motivation is to make a frame that’s as 

beautiful as possible,” he says. “The finished article 

is bare for all to see with no paint to hide any 

imperfections. The striving for perfection is what 

drives me.”

Later that evening I ask the same thing of 

Darren Crisp, the American builder turning out 

things of two-wheeled beauty from the Tuscan 

hills of northern Italy. “The appeal is the challenge,” 

he replies. The challenge being that it is 

notoriously hard to work with? “Well, I don’t think 

it’s that dificult, per se. It does require patience 
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compliant] way that we  

loved it in its heyday,” says 

Brad from Litespeed. “We 

regained the measured  

and expected stifness while 

retaining vertical compliance. 

Now today’s cyclists are 

realising the benefits that 

properly designed titanium 

bikes can deliver.”

precious metal

Looking at the bundles of tubes waiting for 

assembly, laid out flat like a box-fresh Airfix kit, we 

wonder about the actual cost of this stuf. It’s an 

expensive choice to get a titanium frame made by 

hand, locally in the UK – how much of that is the 

raw material? 

Darren Crisp is understandably a little coy as  

he explains that, “You’re looking at a huge range  

of costs due to the material’s origin, quality and 

specification. I’d say the raw costs of ti are three  

to five times that of a high quality steel. This 

depends on construction method (lugged, fillet, 

tig) and also considers the cost of machining the 

before I felt comfortable and considered myself  

a ti frame builder.”

life givers

Titanium is known for its defining ‘zingy’ character 

and shock absorbing ability but it isn’t a given  

that you’ll feel it in every bike. Its fate lies with the 

builder as they cut and weld. Like a small bird in 

the hand, held too tightly it will be crushed, too 

loose and it will fly away. Enigma’s Joe places his 

emphasis carefully when he says that, “A well 

designed ti frame will deliver a super smooth  

and comfortable ride with enough stifness to  

give entertaining performance.” Jon from Moots  

is more blunt when he points out that use of 

sub-optimal diameters and wall thicknesses of 

tubes will render a frame lifeless.

Happily, the skilled builders understand this 

delicate balance intimately. Thanks to their 

expertise, and their increasing number, we’re  

now living in a new golden (hued) age for this 

frame material. “Today’s titanium rides [in the 

“Today’s titanium rides the  
way we loved it in its heyday. 
We regained the measured 
and expected stifness while 
retaining vertical compliance”

raw material. Titanium is a burden on tooling so  

a set of dropouts in ti are usually double that of 

steel. Some butted titanium companies put  

a premium on their tubes because of the 

labour-intensive butting process which can  

be achieved in steel for a fraction of the cost.” 

What about where it’s sourced? The general 

acceptance seems to be the more American the 

tubing, the better it must be. Is there an accepted 

hierarchy of origin? 

There are opinions both ways but Crisp 

believes the East versus West question isn’t cut 

and dried. “So long as the material is certified 

ASTM (American Society for Testing and 

Materials) and you can have a mill spec, it’s all 

good. I’ve had reputable American companies 

send me product that was not from their own 

production and I think this is a growing practice  

to keep costs down. I’ve had to return some 

Right Jim Walker 

casts a perfectionist’s 

eye over a recently 

finished frame

Below A wire brush 

would eat a carbon 

fibre frame – it makes 

titanium look beautiful



material on occasion because it doesn’t pass 

testing… but that’s rare.”

the fickle mistress

Walking back past Max, the man with the mitre 

touch, I notice he’s still perfecting the leading 

edges of a downtube so that it sits against its 

headtube perfectly once it’s welded. I ask him  

if that’s a structural requirement given that no 

one’s going to ever actually see it and he tells me 

he just likes to make things as close to perfect as 

he can and, anyway, he knows what it looks like 

underneath. If that sounds a bit OCD, well, we  

can think of worse character traits for the chap 

building your custom bike frame. 

Jon from Moots highlights the need for such 

dedication: “Titanium requires a skill set that is a 

step or two above steel. Now that doesn’t mean 

steel is easy, just that titanium is that much harder 

to get a feel for and with most titanium it is 

un-painted so there is no hiding a bad weld.”

Time and again we come back to that same 

word – feel. The feel of the ride, feel for the metal 

under the welding torch… It’s that unquantifiable 

aspect that puts the art into the building and the 

soul into the finished bike. It’s what fans of ti fall  

in love with.

Darren Crisp is clearly besotted: “With titanium, 

you can’t skip any of the preparation. Titanium 

wants to be the life of the party. You have to 

address that and pay attention to all the protocols. 

Skip something and she’ll call you on it. It’s kind of 

reassuring. With steel you have a little bit of room, 

as long as you’re careful when welding or brazing. 

With ti, you have to consider even how you hold 

the tubes and what the airflow in the room is 

doing. Any traces of nitrogen or oxygen in the 

weld pool and your frame can quickly turn into  

a bar stool.”  

Titanium may not be the angel at the top of  

the tree it once was for race bikes but it’s enjoying 

a genuine renaissance as a new audience comes 

to appreciate the qualities of this non-magnetic 

wonder metal. As mass produced carbon fibre 

becomes ever more dominant, a gleaming naked 

frame made with a personal touch and soulful 

material shines out from the sea of black weave 

ever brighter. 

Below Tooling costs 

mean titanium drop-

outs are twice the 

price of steel

Right Without paint to 

cover imperfections 

(and with a little OCD) 

joins must be exact
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GrADe S Of T ITANIuM explAINeD

Lots of people appreciate the 

diferences between high-tensile, 

chromoly and stainless steel, 

and perhaps also the relative 

attributes of the many Reynolds 

and Columbus tubesets, but  

it takes a connoisseur (or 

perhaps a hyper-geek) to 

understand the coded grades  

of titanium. Darren Crisp 

explains them for us: 

“All things designed equally, 

there are a few nuances 

between the grades. With bikes, 

you’re really only talking about 

three predominant grades: CP 

(commercially pure grades 1-4), 

Gr5 (6/4) and Gr9 (3/2.5). The  

CP material is pretty soft and 

malleable as it is not alloyed.  

Ti gets its strength when 

combined with other metals, 

such as aluminium and 

vanadium (the commonly  

used Ti6Al4V refers to a titanium 

alloy with 6% aluminium, 4% 

vanadium, also sometimes 

written as 6/4), but once built 

into a frame, it’s hard to notice.  

I started out doing quite a lot of 

repairs for companies that built 

frames with CP titanium and  

I could bend the tubes on the 

alignment table without much 

lever force – very soft indeed. 

“The Gr5 and 9 frames are a 

diferent story. When they are 

completed, they require much 

more force to be cold set or 

manipulated in any way. The 

stifness of the drivetrain is really 

centred around the chainstays 

and the downtube, so you really 

want to work with diameters and 

wall thicknesses. I only use GR9 

for my main tubes as these are 

ASTM (American Society for 

Testing and Materials) aerospace 

quality. They are way more than 

necessary for a bike frame. You 

can make a high performance 

frame completely from CP if  

you spec good tube sections 

and develop the geometry 

accordingly. All of the above 

titanium alloys will give you  

a definite cushion to the 

high-frequency vibrations of  

the road which is where this 

material really shines.”

“Any traces of nitrogen  
or oxygen in the weld  

pool and your frame can 
quickly turn into a bar stool”

Right Codes such 

as this refer to the 

composition of the 

titanium alloy used  

in the frame


