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 / SETTING 
THE 

TEMPLATE 
FOR THE 

FORESEEABLE 
FUTURE?

L
IGHTER AND STRONGER THAN CONVENTIONAL DRIVESHAFTS, THE 
UNORTHODOX CARBON-FIBER UNITS FULFILL AN EVEN MORE IMPORTANT 
ROLE: THEY ARE AT THE HEART OF TRACTION, ATTEMPTING TO DETER ANY 
DISRUPTION OF THE TIRE’S CONTACT PATCH. They are, in fact, a milestone in 

drivetrain innovation and effi  ciency. 
In the U.S., it was around 2014 when their reputation began to fl ourish on the 

short track dirt ovals, and their innovative advancements quickly penetrated the 
drag racing and high-performance street car arenas.
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 � This is a close study of carbon-fi ber 
fi laments or “tows” being wound 
onto a mandrel following a wet-bath 
application of resin. By adjusting 
the fi lament angles, the driveshaft’s 
torsional characteristics are altered. 
The objective is to reduce shock loads 
delivered to the tire’s contact patch 
during acceleration, thereby increasing 
traction. However, as most applications 
diff er in mass and power output as well 
as operating conditions, QA1 cleverly 
customizes its carbon-fi ber driveshafts 
to suit.

 � Thoughtfully proportioned, the drivetrain and torque characteristics under 
load determine the carbon-fi ber driveshaft’s outer diameter, which is carefully 
recorded throughout the manufacturing process.
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In addition to lightness and strength, 
carbon-fi ber driveshafts demonstrate 
torsional compliance. Torsional compliance 

is the capacity to control twisting 
force. In contrast, the 

conventional tubular 
metal driveshaft 
is rigid; there is no 
torsional compliance, 

no give. Oddly, the 
word “compliance,” when 

linked to the term “carbon 
fi ber,” seems inconsistent. 
Isn’t carbon fi ber brittle? 
Not when torsional force 
is applied. 
In fact, when you watch 

video evidence of three degrees 
of torsional compliance—

twisting from natural form to 
three degrees and back again—the 

miraculous mental image will stick 
with you. In severe operation, it’s this yielding 
quality that softens the torque spikes when 
cycling the throttle (on and off  the pedal) 
and changing gears, both of which cause 
stress reversals. 

The presence of carbon-fi ber compliance 
means less tire spin. It also lessens the 
shock introduced to the tire’s contact 
patch when compared to shafts made of 
aluminum or steel, implying superior traction 
during launch.

 
DEFINING A NEW DESIGN DIRECTION
The strength of the carbon fi ber driveshaft 
is determined by its end fi ttings, or at least 
this is the formula applied by the Minnesota 
manufacturer QA1. Typically, a slip joint 
connects the leading end of the driveshaft to 
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the transmission and the rearend connection 
is made by a U-joint assembly. U-joints are 
either of the 1310 series using a 3.250-inch 
cross joint, or the 1350 series with a 3.625-
inch cross joint. Due to their greater power 
output and harsher launches, most drag 
racing cars employ the latter. 

But how is driveshaft size determined? 
To establish the size or series of shaft, QA1 
requires details of the vehicle’s use, its 
drivetrain and its torque characteristics 
under load. 

To increase or decrease the torsional 
strength, technicians may alter the carbon-
fiber tube diameter, the wall thickness, 
the angle of the weave or the type of 
filament—even the application of different 
resins is considered. These parameters vary 
depending upon whether the shaft is being 
used for drag racing or circle track racing. 

On first acquaintance, you might wonder 
whether or not the weave strength will 
eventually degrade if the properties of the 
composite driveshaft continually deflect 
in this manner. “No, it doesn’t,” says QA1’s 
Dan Voight, “carbon-fiber structures have 
impressive resilience and memory.” These 
are unfamiliar characteristics of the old 
world, and one can only conclude that we do, 
indeed, live in fascinating times.

Half the weight of a DOM steel shaft, the 
carbon-fiber counterpart, provides excellent 
strength in one direction. Similar to a rope, it 
cannot be pushed. As a result, the fiber must be 
laid in the correct direction and at the correct 
angle to maximize strength and stiffness 
as well as minimize weight. So, what is the 
distinction between strength and stiffness? 

 � LEFT. The carbon-fiber 
filament is impregnated 
with spherical 
nanoparticle resin during 
the wet-bath process. 
These nanoparticles are 
so tiny they uniformly 
surround and support 
the carbon fibers, 
significantly increasing 
the sheer modulus of the 
resin. As a result, they 
delay micro-buckling of 
the carbon fibers. 

 � RIGHT. Excess resin 
is removed prior 
to applying the 
compression wrap, 
which is the light 
colored material 
on the right. The 
compression wrap 
eliminates inclusions 
in the tube and 
ensures ample 
material density  
and low void content. 
The dark material, 
giving the structure 
its familiar visual 
consistency, is  
the cured and 
finished tube.

 � MIDDLE. The 
compression wrap is 
removed following 
the oven-curing 
procedure. Then the 
mandrel is withdrawn 
from the tube, which 
is dispatched for final 
quality checks. The 
aluminum mandrel, in 
this case, is precision-
made tooling by QA1, 
which also developed 
a special extraction 
device (a puller) to 
remove the mandrel 
from the tube.

 � BOTTOM. Successful 
fusion and the orderly 
alliance of yoke 
assembly and carbon-
fiber tubular body 
imply how  
much consideration 
has gone into the 
whole design. SFI 
compliance is a further 
reassuring touch.
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 � Around 2014, when most of us became 
aware of carbon-fiber driveshafts in their 
first flush of life in competition, they were 
not only a packaging breakthrough, but 
also a spectacular visual advance. Here, 
a unit is being subjected to harmonic 
testing, which allows the manufacturer to 
determine its critical speed. Critical speed 
is the rpm at which the driveshaft becomes 
unstable. So, maximum rpm is always rated 
under critical speed. 
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“Strength,” says Voight, “refers 
to the amount of power the 
driveshaft can transmit. Stiffness, 
on the other hand, relates to the 
amount the driveshaft twists 
under a given load.” 

QA1 applies a further hallmark 
that contributes significantly 
to the merits of its carbon-fiber 
driveshafts. It collaborates 
with 3M. A leading aerospace 
corporation and possibly the 
most influential resin developer 
in the country, 3M is conveniently 
located just down the road from 
QA1’s manufacturing base.

Evidenced by three years of 
hard competition, carbon-fiber 
driveshafts are now available for 
a wide range of drag racing 
categories, some capable of 
transmitting more than 3,000 hp. 
Uniformly consistent, QA1 
specializes in tailoring these 
assemblies for specific 
applications, including high-
performance street vehicles.

Ross carries hundreds of proven, race winning 
domestic and sport compact piston designs 
to fi t virtually any engine combination. Along 
with an extensive line of piston coatings and 
accessories, Ross has nearly 40 years of 
experience in the design and manufacturing of 
custom piston applications!

WWW.ROSSPISTONS.COM   |  310.536.0100   |  SALES@ROSSPISTONS.COM

facebook.com/rosspistons

@rosspistons

A PRO-BOOST CLEAN SWEEP

5 STAR CUSTOMER RATED

1ST Kevin Rivenbark

3RD Melanie Salemi

2ND John Strickland

TOP 3 PRO-BOOST RACERS OF 2016 RUN ROSS RACING PISTONS!
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