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(57) ABSTRACT 

An autofrettage process employed on the inner surface of a 
tubular stabilizer bar. Road shock and other vibrations 
subject the stabilizer bar to tensile stresses. Tensile stresses 
cause fractures and decrease the fatigue life of the bar. In 
employing an autofrettage process, a pressurized fluid is 
introduced into the interior space of a sealed stabilizer bar, 
slightly increasing the inner diameter of the stabilizer bar. As 
the-inner surface-of the stabilizer bar is deformed, residual 
compressive stress forces are created which counteract and 
oppose the tensile stress forces. The residual compressive 
stress forces prevent the tensile stresses from fracturing the 
inner surface of the bar, increasing fatigue life. A shot 
peening process can be employed on the exterior surface of 
the bar to create residual compressive stress forces which 
counteract exterior tensile forces. 

22 Claims, 1 Drawing Sheet 



U S .  Patent Jul. 16,2002 

Fig- 1 



US 6,418,770 B1 
1 2 

METHOD FOR IMPROVING THE FATIGUE surface of the bar. Aplurality of beads are shot by a machine 
LIFE OF A TUBULAR STABILIZER BAR to deform the exteribr surface, creating a plurality of com- 

pressive stress forces to counteract the tensile forces. 
BACKGROUND OF THE INVENTION 

In another embodiment. the autofrettane method is 
The present invention relates generally to a method for 

improving the fatigue life of a stabilizer bar by employing 
autofrettage to the inner surface of the stabilizer bar. 

Vehicles are commonly equipped with suspension sys- 
tems for absorbing road shock and other vibrations, while 
providing for a smooth and comfortable ride. A suspension 
component, such as a stabilizer bar, is often used to increase 
roll rigidity and to improve the steering stability of the 
vehicle. 

One common vroblem with tubular stabilizer bars is that 
fatigue fractures originate along the inner and outer surface 
of the tube. Shot peening is employed to relieve tensile 
stresses and to reduce fractures. In the shot peening process, 
a plurality of small beads are shot by a machine through an 
injection nozzle onto the surface of the smooth bar. The 
force of the small beads deforms the surface of the bar, 
creating a compressive stress which counteracts the tensile 
stress from every day use. 

Shot peening the outer surface of the stabilizer bar assists 

u 

5 employed to a tubular torsion bar, increasing the fatigue life 
of the torsion bar. 

Accordingly, the present invention provides a method for 
improving the fatigue life of a stabilizer bar by employing 

. - autofrettage to the inner surface of the stabilizer bar. 
1 u  

These and other features of the present invention will be 
best understood from the following specification and draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various features and advantages of the invention will 
become apparent to those skilled in the art from the follow- 
ing detailed description of the currently preferred embodi- 
ment. The drawings that accompany the detailed description 
can be briefly described as follows: 

FIG. 1 illustrates a schematic view of a formed stabilizer 
bar mounted on a vehicle. 

FIG. 2 illustrates a schematic view of a formed stabilizer 

in eliminating-fractures on the outer surface of the bar. 
H ~ ~ ~ ~ ~ ~ ,  shot peening the inner surface of the formed 2s FIG. 3 illustrates an end view of a formed stabilizer bar. 
tubular stabilizer bar is dificult due to bends formed in the 
stabilizer bar, and the nozzle of the machine is unable to 

DETAILED DESCRIPTION OF THE 

access the entire inner surface of the tube. Therefore, in shot 
PREFERRED EMBODIMENT 

peening applications, most fractures will occur on the inner FIG. 1 illustrates a stabilizer bar 10 on a vehicle 12 
surface of the tube due to the difficulty in applying the shot 30 mounted between wheels 14. As known, the stabilizer bar 10 
peening process to the inner surface of the tube in the area provides a stabilizer function. FIG. 2 illustrates a schematic 
of the bends. view of a formed stabilizer bar 10 of a vehicle suspension 

H ~ ~ ~ ~ ,  there is a need in the art for a method for system. A plurality of bends 16 are created by forming the 
improving the fatigue life of a stabilizer bar by employing 3s bar lo at points 
autofrettage to the inner surface of the stabilizer bar. During vehicle operation, road shock and other vibrations - 

apply tensile stresses T to the inner surface 20 and the outer 
SUMMARY OF THE INVENTION surface 22 of the stabilizer bar 10, as shown in FIG. 3. The 

This invention relates to a method for improving the tensile stresses T decrease the fatigue life of the stabilizer bar 
fatigue life of a stabilizer bar by employing autofrettage to 40 10, causing fractures. 
the inner surface of the stabilizer bar. An autofrettage process is employed to decrease the 

In a preferred embodiment, an autofrettage process is frequency of fractures along the inner surface 20 of a formed 
applied to the interior surface of a formed vehicle stabilizer stabilizer bar 10. In employing the autofrettage process, a 
bar. During vehicle operation, the stabilizer bar is subject to first end 26 of the formed stabilizer bar 10 is sealed. In the 
tensile stresses caused from road shock and other vibrations. 4s preferred embodiment, the first end 26 is sealed by a clamp. 
These tensile stresses decrease the fatigue life of the stabi- A pressurized fluid is introduced into tile inner space 30 of 
lizer bar and cause fractures. By employing an autofrettage the stabilizer bar 10 through an injection nozzle of a pump 
process to the formed stabilizer bar, the amount of fractures clamped on an opposite second end 28 of the stabilizer bar 
along the inner surface of the stabilizer bar can be decreased. 10. In the preferred embodiment, the pressurized fluid is a 

In applying the autofrettage process, one end of the so hydraulic fluid, such as oil. The fluid is prevented from 
formed stabilizer bar is clamped. A pressurized fluid is escaping the inner space 30 by the clamp located on the first 
introduced into the interior space of the stabilizer bar, filling end 26. As the pressure in the inner space 30 increases, the 
the inner space and slightly increasing the inner diameter. As inner diameter D of the stabilizer bar 10 increases slightly to 
the inner surface is deformed, compressive stress forces are deformed inner diameter Dl, plastically deforming the inner 
created. ss surface 20. The outer diameter of the stabilizer bar 10 

The compressive stress forces counteract and oppose the remains approximately the same. This creates a counterac- 
tensile stress forces created from vehicle operation and tive residual compressive stress forces C on the inner surface 
evervdav use. Bv counteractinn the tensile stress forces. 20. 

a a u 

fractures on the inner surface of the bar can be minimized, The compressive stress forces C counteract and oppose 
increasing the fatigue life of the bar. Because a fluid is 60 the tensile stress forces T. As vehicle operation and everyday 
utilized, the autofrettage process can be applied to the entire use introduces tensile stress forces T on the formed stabilizer 
inner surface of the stabilizer bar, including bend areas. bar 10, the compressive stress forces C created from the 
Therefore. fewer areas on the interior surface of the stabi- autofrettane vrocess counteract the tensile stress forces T. 

u .  

lizer bar are missed by the autofrettage process, resulting in minimizing fractures on the interior surface 20 and increas- 
fewer fractures and a longer fatigue life. 6s ing the fatigue life of the bar 10. 

A shot peening process is applied to the exterior surface After employing the autofrettage process to the inner 
of the stabilizer bar to minimize fractures on the exterior surface 20 of the stabilizer bar 10, a shot peening process can 
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be applied to the outer surface 22 to counteract tensile forces further includes pressurizing said plurality of bends on said 
T on the outer surface 22. In a shot peening process, a interior surface of said stabilizer bar. 
plurality of beads are shot by a machine onto the smooth 6. The method as recited in claim 1 wherein said deformed 
outer surface 22 of the bar 10, plastically deforming the inner diameter is greater than said inner diameter. 
outer surface 22. The deformation creates residual compres- 5 7. The method as recited in claim 1 wherein the step of 
sive stress forces C on the outer surface 10 to counteract any pressurizing said internal surface of said stabilizer bar 
tensile stress forces T. This increases the fatigue life of the further includes applying a predetermined pressure. 
bar 10 as the number of fractures can be minimized. 8. The method as recited in claim 1 wherein the step of 

Although a stabilizer bar 10 is illustrated, the autofrettage pressurizing said internal surface of said stabilizer bar is 
method can also be employed on a tubular torsion bar. By lo applied for a predetermined amount of time. 
employing the autofrettage process to a torsion bar, the 9. The method as recited in claim 1 wherein said plurality 
fatigue life of the torsion bar can be increased. of compressive forces counteract a plurality of tensile forces. 

There are several advantages for employing an autofret- 10. The method as recited in claim 1 wherein the step of 
tage process on the inner surface of a stabilizer bar 10. For sealing an end of said stabilizer bar includes employing a 
one, because fluid is utilized, the autofrettage process can be clamp. 
applied to the entire inner surface 20 of the bar 10, including 11. The method as recited in claim 1 wherein the step of 
the areas surrounding the plurality of bends 16. In processes pressurizing said internal surface of said stabilizer bar 
utilizing shot peening on the inner surface 20, the inner bend further includes not substantially changing an outer diameter 
areas 16 are difficult to reach with the shot peening nozzle. of said stabilizer bar. 
Areas on the inner surface 20 of the stabilizer bar 10 that are 12. The method as recited in claim 1 wherein the steps of 
missed by the shot peening process are more vulnerable to 20 sealing an end of said stabilizer bar, pressurizing said 
fractures caused from tensile stresses T. However, because a internal surface, and producing said plurality 
fluid is used in the autofrettage process, areas on the inner forces occur after a step of forming said stabilizer bar. 
surface 20 of the stabilizer bar 10 that are hard to reach with 13. A method for improving the fatigue life of a tubular 
a shot peening nozzle can be reached. Therefore, fewer areas stabilizer bar of a vehicle suspension system having a 
on the inner surface 20 of the stabilizer bar 10 are missed by 25 plurality of bends and an inner diameter comprising the 
the autofrettage process, resulting in fewer fractures and a Steps of: 
longer fatigue life. sealing an end of said stabilizer bar; 

Additionally, by employing an autofrettage process to the pressurizing an internal surface of an entire length of said 
inner surface 20 of the bar 10, the depth of the residual stabilizer bar to plastically deform said internal surface 
compressive stresses C attainable by the autofrettage process 30 to a deformed inner diameter and to produce a plurality 
is typically ten times of that which is attainable by the shot of compressive forces on said internal surface; and 
peening process. Finally, a maximum of 110,000 to 140,000 pressuring an exterior surface of said stabilizer bar by a 
pounds per square inch of compressive residual stress force shot peening process utilizing a plurality of beads. 
C can be attained by the autofrettage process. 14. The method as recited in claim 13 wherein said 

The foregoing description is only exemplary of the prin- 35 internal surface is pressurized by a hydraulic fluid. 
ciples of the invention. Many modifications and variations 15. The method as recited in claim 14 wherein said 
of the present invention are possible in light of the above fluid is 
teachings, The preferred embodiments of this invention have 16. The as recited in l3 wherein the step 

been disclosed, however, so that one of ordinary skill in the pressurizing said internal surface of said stabilizer bar 

art would recognize that certain modifications would come further includes pressurizing said plurality of bends on said 

within the scope of this invention. It is, therefore, to be 40 interior surface of said bar' 
17. The method as recited in claim 13 wherein said understood that within the scope of the appended claims, the deformed inner diameter is greater than said inner diameter, 

invention may be practiced otherwise than as specially The method as recited in claim 13 wherein the step of 
described. For that reason the following claims should be pressurizing said internal surface of said stabilizer bar 
studied to determine the true scope and content of this 45 further includes applying a predetermined pressure, 
invention. 19. The method as recited in claim 13 wherein the step of 

What is claimed is: pressurizing said internal surface of said stabilizer bar is 
1. A method for improving the fatigue life of a tubular applied for a predetermined amount of time, 

stabilizer bar of a vehicle suspension system having a 20. The method as recited in claim 13 wherein said 
plurality of bends and an inner diameter comprising the plurality of compressive forces counteract a plurality of 
steps of: tensile forces. 

sealing an end of said stabilizer bar; 21. The method as recited in claim 13 wherein the step of 
pressurizing an internal surface of an entire length of said sealing an end of said stabilizer bar includes employing a 

stabilizer bar to plastically deform said internal surface clamp. 
to a deformed inner diameter; and 55 22. A method for improving the fatigue life of a tubular 

producing a plurality of compressive forces on said inter- bar a system having a 
nal surface. plurality of bends and an inner diameter comprising the 

2. The method as recited in claim 1 wherein said internal StepS of: 

surface is presslirized by a hydraulic fluid. sealing an end of said stabilizer bar; 
3. The method as recited in claim 2 wherein said hydraulic 60 pressurizing an internal surface of an entire length of said 

fluid is oil. stabilizer bar to plastically deform said internal surface 
4. The method as recited in claim 2 wherein the step of to a deformed inner diameter and not substantially 

pressurizing said internal surface of said stabilizer bar changing an outer diameter of said stabilizer bar; and 
includes injecting said hydraulic fluid in an opposing end of producing a plurality of compressive forces on said inter- 
said stabilizer bar. 65 nal surface. 

5. The method as recited in claim 1 wherein the step of 
pressurizing said internal surface of said stabilizer bar * * * * *  


