Focal Flax Evo PS165FXE component speakers

A masterclass in materialistic sovereignty.
One idiosyncrasy French audio maestro Focal has gained a reputation for hitherto is charging headlong into challenging materials rather than avoiding them. So much so that running through its achievement repertoire is akin to browsing an esoteric material list or a periodic table. It’s mastered them all; plastic, glass, carbon, titanium, tioxid, beryllium, aluminum, magnesium and many other materials most of us cannot pronounce. No sir, Focal is certainly no amateur; its forgotten more about coherent speaker design over the decades than many companies will ever come to know.
Whilst Focal is no beginner though, some of our readers may be. Hence let us go back to the basics. Speakers are straightforward devices in that all they do is agitate air, creating high-pressure compression waves with their forward movement and low-pressure rarefaction waves with their backward movement. Within the transducer design the critical interface is the diaphragm, for it’s this one piece that sets the air molecules in motion. The reason Focal spend so much time on material development is that the fidelity of this air transfer depends primarily on the intrinsic qualities of the materials used. Not only must they be lightweight so they react with lightning quick speed, but they must also be rigid enough to allow the cone to function as a piston. They must be well damped too, so the speaker doesn’t colour the sound excessively. The sad news is that there is no homogenous material that’ll satisfy all these criteria completely, ergo Focal developed what it calls a sandwich cone; a design that utilises multiple layers with each handling its own specific duty. The core layer of this sandwich is most responsible for the mechanical damping therefore it comes in for the most attention when a new range of cones are under development. Focal has enjoyed tremendous success using non-woven fibers of carbon in its various ranges of speakers, however this time around it began with a clean slate. Looking to develop a brand new ‘silver bullet’, so to speak. 
During the development phase Focal had three main prerequisites for its new cone material to meet; low mass and density, high tensile Young’s modulus and of course superb internal damping. The desire for lower mass and density is self-explanatory, so let’s move on to tensile modulus. Young’s modulus represents the point at which a mechanical load would cause elongation to the entire length of the cone, although reality shows physical deformation occurs long before this point is reached. The higher the Young’s modulus, the more resilient to bending and physical distortion the diaphragm will be. Lastly, internal damping is a term often bantered around with many not knowing why it’s so important. Internal damping is characterised by a coefficient known as dissipation factor. Put simply; at the diaphragm’s breakup frequency, a higher dissipation factor is conducive to a less severe resonance as surplus energy is distributed within the material. This guarantees low colouration and superior tonality.
Flax was one material that made the short list, not only because of its inherent neutral properties and strength but also because between Flanders, Picardy and Normandy; France is one of the main cultivators of flax in Europe. Flax is by no means a new age material, on the contrary its one of the oldest textiles known to man with roots tracing back to 4th century BC Egypt. It’s how Focal applies its magic to this particular material that makes watching the concept come to fruition so fascinating. Most people are familiar with Focal’s ‘W’ sandwich fibre cone concept, which features a glass fibre core sandwiched between a protective acrylic layer topside and foam damping layer bottom side. The new flax evo design, awkwardly called the ‘F-sandwich’; contains similar outer layers but the core is now 0.4 mm flax. Flax is comprised of around seventy percent cellulose and each fibre is a single elongated cell measuring between sixty and one hundred millimeters in length and boasting a width somewhere between seven and forty micrometers. It’s superior to other materials such as carbon because while it offers similar characteristics pertaining to strength and rigidity, these harder composites lack the equivalent damping ability. Additionally flax core is hollow so it’s on average nearly half the weight of fiberglass making it ideal for sandwich cone construction. It’s also non-woven meaning its thickness can easily be altered along the radius of the cone without mass becoming an overbearing concern.

Now that we’ve spent half the article chatting about the materialistic wizardry, let us make our way to the range itself. Currently there are multiple component sets, coaxial sets and subwoofers deep and thin within the flax evo range. The candidate selected for today’s test is the beefiest two-way set; the PS165FXE.

Starting with the midrange driver; it’s an enormous piece measuring a whopping 77 mm in depth. The frame is constructed from magnetically inert machined alloy, finished with the customary Focal grey powder coat and embossed with its logo. The web fingers are designed to aerodynamically direct airflow down and away from the cone underside and attached to one side is a clearly marked terminal plate. Bolted to the rear of the basket is the 400 g, 90 mm x 17 mm strontium magnet which serves to keep the internal components strictly controlled thanks to its flux influence in relation to where the motor sits, giving the voice coil a lengthy Xmax of 5 mm. The 32 mm former within is constructed from Kapton and upon it is wrapped a twin layer, four Ohm copper voice coil which possesses excellent thermal resilience. To assist in the cooling there are large vertical intake ports located around the frame just below the spider and after air has flowed through these and over the voice coil gap it’s expelled via a large pole vent. These work together to give the driver a continuous power handling ability of 80 Watts while the machined extended back plate and suspension allow the moving mass to handle busts of up to 180 Watts. Moving to the suspension elements; the top retainer ring of the motor is held radially in place via a thick black polycotton spider while the top edge of the cone is held in location via a thick butyl surround that features extra reinforcing rubber ridges upon the weak point of the parabolic roll. Together these give the driver an efficiency of 90.5 dB. The deep profile flax cone presents a magnificent white and bronze colour and in its centre is a black moulded phase plug which works in conjunction with the cone angle to offer a superior frequency dispersion azimuth, thus projecting the sound well forward of the driver.

The TAM tweeter is not quite the same marvel of materials nonetheless Focal has moved the goal posts yet again by redesigning and improving on previous design ideologies. This allows it to offer what many consider to be one of the most musical Focal tweeters available, short of the mighty beryllium TBM unit. The housing is a cast polypropylene item which is coated in a protective material. Within the rear of this housing is a meticulously designed damping chamber which holds a labyrinth of fibrous material specifically designed to trap air waves emanated from the rear of the dome, thus preventing them reflecting and interfering with the accuracy of the front side wave. The 25 mm inverted dome is constructed from an alloy comprising aluminium and magnesium and is geometrically profiled to offer a most linear response. Highlighting once again its fastidiousness; Focal has designed the grille in a similar shape profile to the dome beneath it. This shape helps to split the vortices of the air waves coming off the dome and disperse them equally over a wide projection field. The motor within is a ferro fluid cooled affair consisting of a 23 mm aluminium former holding a twin layer, four Ohm aluminium voice coil. The strength of the motor gives it a maximum power handling of 150 Watts. However because it has a carefully designed buttery soft rubber suspension system and minimal moving mass, its efficiency is 92 dB meaning it only requires as little as 20 Watts to get it dancing. The magnet is a neodymium item and concentrates an extremely strong force onto the coil, giving it an insanely fast transient speed.

The brains of the operation are the crossovers and although they’re not a completely new design they do employ a thoughtful combination of componentry to achieve the best from the drivers. They’re finished in a shock resistance plastic bathtub which stretches up and over the unit forming a cross shape that holds the Focal logo. Under the frame is a clear plastic cover complete with air vents to allow excess heat to escape as it protecting the internals. Moving within this you’ll find a thick circuit board that holds high quality components ranging from sturdy capacitors for high passing through to large air core coils that form the low pass. They’re bi-ampable, come with gold plated jumpers and utilise a carefully selected blend of 12dB and 18dB slopes to avoid cross-point summation issues. They also offer a -3dB attenuation circuit if you’re mounting the tweeters high up.
With the technical verbiage aside, it was time to saddle them up and determine whether the new material was all it was cracked up to be. Firing them up for the first time had me immediately reminiscing of the first time I fired up the K2 Power series components. In that their accuracy is superb right out of the box, even before they’re worn in. Many speakers tend to start their life sluggishly, to the point where some even sound muffled. Not these babies though; they’re out of the blocks and running from momento uno! Whilst I had many genres lined up, genres ranging from soft classical and jazz to harder metal and techno; I immediately changed course upon hearing them and excitedly made a beeline for metal bands like Wintersoul and Living Sacrifice. These offer extremely quick blast beat double bass drumming and flowing tom fills, combinations that’ll test the mettle of any speaker and amplifier combination. Especially their reaction speed and deceleration accuracy. The midrange just loves it! The response speed of the flax sandwich diaphragm is just incredible, giving you a new appreciation of just how good accurate double bass drumming reproduction can sound, as it literally cracks through every beat whereas many other speakers would sluggishly just burp out the rapid notes. I did eventually get to the softer genres as I was interested to give it a good vocal workout, utilising a broad selection of my best female singers to see how it handled this challenge. Overall reproduction is most lifelike, with the speakers working together flawlessly when playing vocalists able to span many octaves. From pop diva’s like Beyoncé though to powerful operatic voices the likes of Dame Kiri Te Kanawa; their output is just beautifully smooth and offers up detail like you’ve never heard before. Detail that you don’t realise is absent from normal speakers until you put these up against others in an A/B comparison test.
The fact that this expert speaker designer has produced yet another wonderful component set may just be accepted by some with a sense of ought but make no mistake; Focal injected an enormous amount of developmental assets into the evolved flax evo design, and even mindful of that you may still be caught off-guard by their pinpoint accuracy. I guess it’s the nature of the beast, in that we expect perfection each time from Focal but believe me; what this astute designer has produced here is not far shy of being just that.
