
 

 
 
ATRO Propriety Polyurethane versus Rubber Bushings: 

Increase Bushing Life and Extend the   
Life of Suspension Components 

ATRO’s free-rotation bushings with proprietary polyurethane material deliver 

longer life, lower cost-per-mile bushings that are clearly superior to standard 

rubber or other polyurethane bushings. In fact, independent testing has 

demonstrated that ATRO’s proprietary polyurethane bushings will last three 

to five times longer than standard rubber or other polyurethane bushings. 
Consider the challenges of the trucking and distribution industry today. Loads are extreme, road 
conditions can be brutal, and maintenance is both costly and time consuming. Yet with so much 
at stake, rubber bushings have been the buffer between those conditions and heavy vehicle 
suspension for more than 100 years – even when there are better materials available. 

ATRO Engineered Systems’ (ATRO) heavy-duty proprietary polyurethane suspension parts 
deliver longer-lasting performance and reliability. In radial fatigue testing, for example, in an 
objective test environment where torque rod bushing materials were subjected to 1,000-19,000 
pounds of force over 500,000 cycles, ATRO’s bushing experienced 90% less compression set 
as compared to standard rubber and polyurethane bushings. Additionally, this test 
demonstrated that ATRO bushings will last three to five times longer.1  

                                                
1 Torque rod bushing radial fatigue test results using an Instron 8802 dynamic fatigue test machine to test fatigue on the ATRO 
TS38000, an OEM style rubber bushing, and a recognized aftermarket polyurethane bushing. 
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There are many physical properties that affect bushing performance, such as tensile strength, 
rebound, compression set, hardness, abrasion resistance, and more. The most critical aspect of 
bushing design is the proper combination of physical properties for the specific needs of the 
application. Emphasis of one property over the others may be convenient because it is easily 
demonstrable, but it can be very misleading. Material hardness is a frequent example of this 
tendency as polyurethane is often thought to be harder than rubber. However this is simply not 
true – the same torque rod bushing radial fatigue test proved that ATRO’s straddle torque rod 
bushings were 20% softer than comparable rubber parts. Not only does this material improve 
vehicle ride quality and reduce stress on related components, but it means ATRO bushings can 
make a dramatic impact on a company’s bottom line by reducing vehicle downtime, the need for 
maintenance and labor, and replacement costs. 

A Closer Look at Suspension Design 
A heavy-duty suspension acts as a complete system and one that is designed to allow incoming 
forces to dissipate evenly among components such as walking beams, springs, torque rods, and 
brackets. This is based on the principle of centerline loading, where energy travels in a straight 
line down the center of these components.  

In independent fatigue  
testing, ATRO’s proprietary  
polyurethane bushing  
experienced 90% less  
compression set as  
compared to standard  
rubber and polyurethane  
bushings. 
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Yet with bonded bushing that don’t articulate, the bushing “winds up” and incoming energy is 
misdirected off the centerline and becomes more concentrated in areas. For example, welds, 
drill holes, brackets, and other relatively weak areas are subjected to excessive stress and can 
quickly experience fatigue, breaks, or premature failure. 

ATRO has taken the benefits of its proprietary polyurethane a step further with its free-
rotation bushing design. Unlike a bonded bushing that significantly compresses the rubber 
material between an outer sleeve and inner metal sleeve/pin, ATRO’s bushing design allows 
the inner piece to rotate freely. This puts less stress on the bushing material, and ultimately, 
the suspension components, thereby helping to prevent premature failure. 

The Problem of Bushing Windup 
Bushings are intended to act as a points of articulation in the suspension. While bonded bushings 
are designed to withstand some degree of twisting and shearing, any time they stretch (or “wind 
up”) in one direction, additional stress is added to the suspension system. That’s because the 
amount of force it takes to twist the material in one direction is the same amount of force working 
to pull it back to an unstressed position. This bound-up tension will find the weakest point to find 
relief – usually welds and drill holes in brackets. 

ATRO’s free-rotation design eliminates bushing wind-up and keeps these unnecessary conditions 
from occurring. 

More on Bushing Wind-Up: The Challenges Associated with Ride Height 
Another critical benefit of ATRO’s superior bushing design is these parts’ ability to allow the 
torque rod bushing to automatically zero out to ride height. 

Ride height is the level that the suspension, driveline, and U-joints are set to operate at. Truck 
manufacturers set the ride height for each vehicle at the factory, and ultimately, this setting 
should not change. On air suspensions, the height control valve opens to inflate the air bags 
when a load is added to compensate for the load and to return the ride height to where it should 
be. 

Yet the act of re-bushing or replacing torque rods can potentially lead to problems. The entire 
vehicle must be lifted on jacks to give the mechanic enough room to work, and too often, the 
jacks are placed on the frame and the axles are allowed to drop. While this opens the 
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suspension, it also stretches and elongates the ride height. If a torque rod is installed in this new 
position with fully bonded bushings at each end, the bushing may start in a relaxed stated, but 
this is only while the vehicle remains on jacks.  

The moment the truck is lowered to the ground, the axles re-orient themselves to their proper 
position and the bushings wind up as the vehicle repositions itself to its proper ride height. This 
builds a constant stress into the suspension as the bushings are in a permanent wind-up. As a 
result, air bags, shocks, bushings, brackets, and more can experience excessive stress and fail 
prematurely, leading to unplanned downtime and higher-than-expected repair costs. 

 

A Closer Look: 
The Advantage of Free-Rotation Bushings with Proprietary Polyurethane 

ATRO’s free-rotation, proprietary polyurethane bushings offer the following  
significant advantages: 
• Meets or exceeds OE specifications 
• Resists contaminants such as road salt, grease, oil, acidic cleaning solvents, hydraulic 

fluid, diesel fuel, and more 
• Eliminates bushing “wind-up” 
• Installs easily and requires no maintenance or grease 
• Provides a longer life – up to three to five times longer – than traditional rubber bushings 
• Enables the suspension to operate as designed to minimize premature part failure 

 

ATRO’s bushing design eliminates bushing wind-up and all of its associated challenges. A 
vehicle can be lifted on jacks and have the axles dropped. Then, when the vehicle is lowered to 
the ground, ATRO’s torque rod bushings will automatically zero out to the correct ride height – 
without stressing other suspension components. The result is a properly functioning suspension 
that works the way it was intended, without premature failure.  

Additional Benefits: Reduced Inventory 
In addition to the performance benefits, ATRO’s bushings are cost-effective in another vital 
area: inventory control. 
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Due to the vast number of suspension specifications, bonded straddle-pin bushings are pressed 
into the torque rod eyes at specific angles – with each combination of orientation and torque rod 
length resulting in a unique part number. For example, a 25” torque rod with a straddle pin in 
each end could generate a dozen or so part numbers (e.g., right pin at 0°, left pin at 0°, right pin 
at 0°, left pin at 10°, etc.). 

In this example, a single ATRO torque rod part number could replace all the 25” rubber-bushed 
rods because the inner straddle pin can rotate 360° so the bolt holes align, regardless of make/ 
model spec. By saving on the need to stock and order so many parts, trucking and logistics 
companies will save significant space – and money. 

Better Parts are a Better Business Decision 
ATRO’s rear-suspension bushings are simply a better alternative to rubber bushings or 
competitive products using off-the-shelf polyurethane. Proven to be capable of lasting three to 
five times as long, ATRO bushings significantly extend the life of the bushing and the entire 
suspension. This helps truck owners reduce vehicle downtime and maintenance costs while 
increasing their competitive edge. 

About ATRO Engineered Systems 
ATRO Engineers Systems’ patented designs, state-of-the-art manufacturing plant, extensive 
aftermarket distributor network and OEM customer base make us an industry leader developing 
products which improve performance, eliminate downtime, and help control costs. With the 
obvious advantage polyurethane has over rubber, combined with our continuous improvements 
through innovative world-class processes, ATRO truly delivers solutions that mold your future.  

Learn more at www.atrobushing.com. 

http://www.atrobushing.com/
http://www.atrobushing.com/
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