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Introducing CURV® Composites 
By Mike Klasco

An innovative and superior-performance cone is now 
available globally with performance comparable to 

woven composites, yet its pricing is just above extruded 
PP sheet cones. The material, CURV®, manufactured by 
Propex, is light, stiff, with a high Young’s modulus and high 
damping, not hydroscopic, and provides high temperature 
tolerance. CURV is relatively inexpensive, at least when 
compared to carbon fiber or Kevlar. 

What is it made of? In a nutshell, pure polypropylene (PP) 
is extruded, drawn into tapes, woven, and heat-treated to pro-
duce a self-reinforced PP composite. In this unique patented 
process, the surface of the tapes is selectively melted to bond 
the fabric together, providing a single polymer composite. 

The drawing process provides higher stiffness by orient-
ing the polymer and, as the surface facings are melted and 
re-crystallized to form the matrix, an ultra-stiff and smooth 
skin sheet is produced. The resulting sheet material proper-
ties are enhanced through this molecular orientation rather 
than mineral loading. Typical polypropylenes for speaker 
cones have talc, mica, or glass compounded into the PP that 
increases the material density about 10%. CURV is pure PP 
without mineral loading, and while the stiffness is 30% higher 
than conventional glass-filled PP, CURV’s density is .92, about 
10% lower than glass-loaded PP.

The processing not only results in a stiffer and lighter cone, 
but also increases temperature tolerance. The autosound 
industry has always valued PP being impervious to moisture 
and its high UV resistance, but PP needed a bit higher tem-
perature tolerance for the automotive industry’s nightmare of 
a parking lot in Phoenix in the summer. CURV’s heat deflec-
tion temperature is 160° C (320° F) that more than meets 
autosound OEM targets. CURV also provides tremendous 
low temperature performance at levels of –40° C/F and below, 
and even maintains its performance at cryogenic levels.

Highly oriented polymerization is one of the secrets the 
Japanese brands, such as Sony, have used to achieve superior 
sound in their headsets by biaxial stretching and heat anneal-
ing (crystallization) of the polyester diaphragms such as PET 
and PEN films. The Japanese material suppliers have not 

offered this processing outside of their Keretsu group(s). 
Now this sophisticated molecular processing is readily avail-

able in PP sheet material for speaker cones. Steak at hamburger 
pricing. The high Young’s modulus, high damping (identical 
to conventional PP cones), light but strong cone, and relatively 
low cost make CURV ideal for autosound OEM and after-
market, outdoor speakers, home theater woofers, and satellite 
mid-bass woofers, as well as prosound. CURV should have an 
enormous impact on the speaker industry.

PHOTO 1: CURV cone.

PHOTO 2: CURV sheet after forming but before trimming.



2  Voice Coil   2007    www.audioXpress .com

This technology advancement was originally developed at 
the University of Leeds in the UK before BP Amoco acquired 
the technology and spun off Propex Fabrics in 2005 to com-
mercialize the process. CURV had never been utilized en 
masse to the US or Asian speaker industries, so most of the 
usual cone vendors a speaker engineer would source from 
were not familiar with this material. Propex, along with Jimmy 
Ying of Sea Galleon, the local agent for CURV, has been 
working aggressively with Chinese cone vendors and sampled 
the material with tremendous success. Many vendors have 
recently mastered the forming process.

Menlo Scientific has been involved with PP for speaker 
cones for over 20 years. In the early 1980s we supported our 
Korean clients in sourcing extruded PP sheet materials from 
Transilwrap. In the 1990s we worked for Transilwrap, which 
for years was the key converter for extruded PP sheet world-
wide. More recently we worked with Nike on their extruded 
PP sheet material applications. 

PP IN THE SPEAKER INDUSTRY
High-power subwoofers, whether for home theater or 

autosound, often use PP cones if they are to be crammed into 
tight enclosures because PP resists creasing and tearing. Often 
heavy-gauge PP is used, as thick as .040-.050˝.

PP also stands up to outdoor duty speakers, due to its 
low moisture absorption and loading with carbon black, the 
ultimate UV block. Of course, PP is available clear, as well 
as in some colors, but the black PP (carbon black as a UV 
stabilizer) will weather the sun the best. On the downside, 
polypropylene is soft, and while it is quite light (specific gravity 
.92, but most PP is mineral loaded and closer to 1), the typi-
cal PP cone replaces paper cones with a weight and sensitivity 
penalty. Midrange speakers use much thinner PP sheet stock, 
as narrow as 0.20˝.

But today Transilwrap, Sherwood, and Nike IHM have left 
the extruded PP sheet speaker cone business. Running soft PP 
resin through an extrusion machine seems to be a no-brainer, 
but product consistency has been elusive for all these quality 
extruders, eventually causing each of them to drop extruded 
PP sheet for the speaker industry from their product lines. 
Since the 1990s Japan and Taiwan have entered the supply 
chain, and now even local Chinese extruders can provide at 
least marginally adequate product.

Regardless of the vendor, endless grief with PP sheet cus-
tomers has resulted from:

- Inconsistent thickness gauge (±5% is desired but ±10% 
is typical)

- Pits and gels 
- Poor surface finish and keeping finish consistent
- Regrind issues
- Sloppy resin vendors

The target ideal characteristics include:
- Lightweight and stiffness
- Scruff resistant surface
- Consistent thickness

Beyond the weight and temperature value enhancements 

described previously, CURV provides solutions for each of 
these characteristics.

BACKGROUND
Thermoformed plastic cones produced quite a stir when the 

famous British speaker firm B&W introduced speaker systems 
with Bendextrene woofers over 35 years ago. Bendextrene 
extruded sheet was thermoformed into a cone. While distor-
tion was reduced over paper pulp cones, this polymer packag-
ing material was too inconsistent for the precision thickness 
required of speaker cones. 

Polypropylene was soon found to be the preferred resin 
sheet material for thermoforming speaker cones and “PP” has 
been with us ever since. Polypropylene cones are popular for 
home theater audio, whole house audio (inwalls, onwalls, ceil-
ing speakers, and autosound) because PP cones do not absorb 
moisture and can have low distortion. Avoiding moisture 
absorption is more important than you might think, because 
the cone mass and other critical parameters all can significantly 
shift with humidity. PP has remained at the edge of main-
stream audio, but had never achieved the share of the cone 
business that paper has owned since day one. PP has its allur-
ing attributes: consistency, stability, and strength (regardless of 
humidity) and smooth and well-damped sound quality. PP is 
a terrific value, with price varying by quantities and reinforcing 
fibers, but PP sheet is typically well under $2.25 lb.

Many speaker companies have been using injection-mold-
ed PP cones for years. Injection-molding has some benefits, 
but requires a large investment in tooling. Material flow and 
“grain” are different than thermoforming, but every cone body 
profile requires a separate tool.

While injection-molded PP cones were considered the 
future a few years back, they have turned out to be relatively 
rare due to the speed of thermoforming multiple PP cones. 
Cycle time of injection-molding and cost of multi-cavity 
tools in injection-molding have made thermoforming look 
attractive. Injection-molded PP has a slightly higher Young’s 
modulus than most extruded PP, but CURV has a higher 
Young’s modulus than injection-molded PP as well as a lower 
density (over 700,000psi).
  
WOVEN COMPOSITE CONES

There are many techniques for fabrication of woven com-
posite cones. Some cone vendors buy resin-treated woven 
sheets of glass, aramid (Kevlar, Technora, and so on), and 
carbon fiber. Woven sheets containing no resin are also com-
monly available, and then a few coats of epoxy seal lock-in 
the shape. There are other proprietary processes to bind the 
woven fibers, lock-in the shape, and seal the cone. While the 
fibers can be light and stiff, the thermoset epoxy binder coat-
ings are heavy and the resulting cones tend to be heavier than 
paper cones.

Some cones are composed of woven fiber with the epoxy 
coating. But multi-layer cones using a core of Rohacell or hon-
eycomb are popular with woven fiber skins. In this case, the 
skins are of the thinnest weave possible, as the weight of the 
skins and core add up! A more recent issue is availability and 
price of the woven fibers; carbon fiber pricing has especially 
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gone crazy, not to mention it is on allocation with not enough 
to go around.

Joe Fians, business manager of CURV—N. America, lists 
the benefits of CURV versus extruded PP and woven com-
posites: 

“CURV allows speaker manufacturers to avoid the key 
problems that extruded PP has presented in the mainstream 
speaker market.

1. Softness and marring: PP is soft and easily scuffed 
during handling and production, while the self-rein-
forcing construction of CURV provides strength and a 
tough abrasion-resistant surface.

2. Weight savings: While conventional PP has low 
specific gravity, thermoformed PP must be used in a 
thick gauge to achieve adequate wall stiffness. CURV is 
strong, light, and stiff (tensile strength, ASTM D638: 
26,400 psi). CURV has a lower specific gravity than 
mica, talc, or glass-filled PP, yet CURV has a higher 
Young’s modulus.

3. Uniform quality: The CURV process provides uni-
form thickness across the entire sheet versus extruded 
PP sheet (±3%). The CURV process is free of gels and 
aggregates (uneven dispersion of carbon black, and so 
on). 

4. Stiffness/strength vs. weight performance: At 30% 
higher stiffness, thinner gauge CURV cones meet the 
strength requirements of speakers with cone weights 
comparable to paper and much lighter than PP cones.

5. Durability: CURV has superior tear resistance quali-

ties, utilizing its 0-90° reinforcing core.
 

“Furthermore CURV also avoids the key issues of woven 
composite cones that have kept this premium approach at the 
edge of the speaker market.

1. CURV is a thermoplastic, while treated woven com-
posite cones are often B-staged. While CURV does not 
have shelf life limitations, B-staged woven cones must 
be stored in a cool warehouse and have a limited shelf 
life.

2. CURV is complete and does not require resins, coat-
ings, or curing. CURV combines woven PP with a 
PP matrix, thus the entire composite cone consists of 
PP material without other binders or material loading. 
Most woven composite cones require 4-6 resin coatings 
to seal and bind the cone into shape.

3. CURV is light and available in very thin gauges so its 
high stiffness-to-weight-ratio can be taken full advan-
tage of. Woven carbon fiber and Kevlar cones are light 
and stiff, but when the epoxy coating is applied, much 
of this weight advantage is lost.

4. CURV has high internal damping (tan delta). While 
Kevlar has a terrific combination of high Young’s 
modulus and high internal damping, the epoxy resin 
often used to seal and bind the cone into shape has poor 
damping and degrades an otherwise superior cone.”

I also discussed the potential speaker applications of CURV 
with Propex market development manager Derek Riley. He 
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points out the following:
“Speaker engineers know that three important physical 

properties determine the suitability of a material for use 
in loudspeaker diaphragms—stiffness, density, and internal 
damping. Stiffness, in particular, determines the bending 
wave velocity and hence for any given design the frequencies 
at which resonance will occur. The upper resonance in a dia-
phragm determines the transition point at which the response 
becomes rough. The high Young modulus (and the steepness 
of the cone body angle and the diameter) determines at what 
point things become nasty. The degree of internal damping, 
or loss factor, determines the effectiveness of the material in 
suppressing such resonances, especially important near and 
above the upper resonance. 

The graph in Fig. 1 simply plots sound velocity against loss 
factor (damping). The best materials will have high velocity 
and high damping, but you can see that in many cases these 
properties are mutually exclusive, whereas CURV offers a 
good combination of the two. 

Figure 2 takes material density into account and plots 
relative bending velocity against loss factor. This is important 
because materials with low density can be made thicker for 
the same weight, and because stiffness increases with the cube 
of thickness the effective bending velocity. This puts all the 
materials into a practical perspective and shows that paper, 
due to its low density, offers the highest properties. However, 
it is difficult to produce a consistent paper product, which 
inevitably deteriorates over time, along with moisture absorp-
tion, issues with tear resistance, and additional issues industry 
experts know all too well.”

FORMING CURV CONES
During my trips to cone forming facilities in Asia in April 

and August, I received some first-hand experience in form-
ing CURV. Conventional fabrication of PP cones often uses 
thermoforming, in which the cone is heated until it is soft 
and then it is pressed (often by vacuum pressure) into shape. 
The surround is then glued onto the cone, or more at more 
sophisticated operations, the surround may be a TPE (such as 

Santoprene) injection-molded onto the cone periphery.
The textbook solution for forming CURV is compression 

molding. Using a positive and negative mold and a hydraulic 
press, the sheet is clamped at its periphery and slowly formed. 
In Asia all of the cone vendors I visited had years of experience 
in forming PP cones, woven composite cones, and PPester 
(Mylar, Teonex, and other films for tweeters, microphones, 
headsets, and mike diaphragms). During the week of forming 
trials, all were successfully able to form CURV cones, typi-
cally using preheating to bring up the CURV sheet to a tem-
perature at which the material viscosity was low and the cycle 
time in the mold was short. Dai-Ichi in the Philippines has 
mastered the CURV process, at least for the thinnest gauges, 
using vacuum-forming techniques, which is a faster and more 
cost-effective process than compression molding. 

CURV THICKNESS
Typically CURV cones will be about 30% thinner than 

extruded PP cones. Keep in mind that even for the same 
gauge, CURV cones are over 5% lighter than mineral-loaded 
PP. CURV is available from 0.25mm to 3.0mm, with thinner 
gauges in the works. 

COMPOSITE CONES 
In many industries CURV is used with sandwich construc-

tion. While CURV works well with Rohacell and similar foam 
cores, even more appealing is foam PP with CURV skins. 
No adhesive is used as the CURV skins are heated and then 
pressed to the foam PP core, fusing the composite together. 
Extremely stiff and light cones can be formed for the larger 
size cones.

Yet another application of CURV composite sandwich 
panels is speaker enclosures, but that is a topic for another 
article.

INJECTION-MOLDED SANTOPRENE 
SURROUNDS (IMSS)

Propex and Advanced Elastomer Systems (AES/
ExxonMobil) have confirmed that CURV is compatible with 
the IMSS process. In Asia, Sea Galleon is the agent for both 
materials and is supporting IMSS for CURV cones using 
approved vendors for this process.

With over a half-dozen speaker cone factories offering 
CURV with high production yields, pricing is competitive 
and quality is high. Speaker engineers feeling a price pinch on 

TALE OF THE TAPE

Speaker size
extruded PP 
sheet thickness

CURV sheet thickness

4˝ diameter 0.3 and 0.4m thick
.25 - 3.5 
(.325 available now)

5.25 to 6.5, 
5 × 7 oval, 6 × 9 oval

0.4mm thick .35

8˝ diameter 0.5mm to 0.7mm thick .4 to 4.5mm

10˝, 12˝, 15˝  
diameter

0.7mm and 1.0mm thick .6mm to .8mm

18˝ diameter 1.2mm or 1.4mm 1mm to 1.2mm

FIGURE 2: Relative bending velocity vs. loss factor.

FIGURE 1: Sound velocity vs. loss factor.
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their carbon fiber cones can switch to CURV at a huge cost 
advantage (30-40% on average), and extruded PP users who 
want to increase sensitivity while achieving the benefits of a 
30% increase in Young’s modulus for a tolerable price increase 
can upgrade to CURV. In China all the usual suspects who 
offer woven carbon fiber now offer CURV—one more option 
for the speaker designer’s pallet.

WHAT’S NEXT?
Propex has announced it is developing CURV in colored 

weaves, such as black/red weave (Photo 3), yellow weave, and 
blue weave. All these sheet materials appear visually similar to 
the woven carbon fiber and Kevlar cones. The CURV cones 
match the appearance and performance of their more-expen-
sive cousins, but at pricing more comparable with PP sheets.

The flexibility customization of CURV provides a high-
performance, visually appealing, and economical solution for 
the industry across most of the spectrum of materials, from 
low-end extruded PP to premium Kevlar and carbon fibers.    
VC

www.curvonline.com

Michael Klasco is the president of Menlo Scientific Ltd. in 
Richmond, CA, a consulting firm to the loudspeaker industry. 
He is the organizer of the Loudspeaker University seminars for 
speaker engineers. Mike contributes frequently to Voice Coil. He 
specializes in materials and fabrication techniques to enhance 
speaker performance.

PHOTO 4: CURV can be used as the skins for composite woofer 
cones, flat disc passive radiators, and speaker enclosures.

PHOTO 3: Carbon fiber red-black weave.


