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(57) ABSTRACT 

A tubular axle beam With variable Wall thickness for a 
vehicle is provided including a ?rst beam portion extending 
longitudinally betWeen ?rst ends and including spaced apart 
?rst longitudinal edges. A second beam portion extends 
longitudinally betWeen second ends and includes spaced 
apart second longitudinal edges. Weld beads secure the ?rst 
longitudinal edges to the second longitudinal edges to de?ne 
a cavity betWeen the beam portions With the ?rst and second 
ends arranged adjacent to one another. Preferably, the tubu 
lar axle beam is constructed by stamping a ?rst blank to form 
a ?rst half of the beam, and a second blank is stamped to 
form a second half of the beam. The ?rst and second portions 
are Welded to one another to de?ne a cavity betWeen the 
portions. In another embodiment of the invention, a tubular 
axle beam includes a holloW beam extending longitudinally 
betWeen opposing ends. A reinforcing sleeve is arranged 
concentric to the holloW beam betWeen the ends With the 
reinforcing sleeve secured to the holloW beam, preferably, 
by Weld beads. The holloW beam and reinforcing sleeve 
initially may be cylindrical tubes that are secured to one 
another. Subsequently the holloW beam and reinforcing 
sleeve may be bent into a desired shape and then further 
formed using a hydroforming or other process to obtain 
cross-sectional areas of various shapes along the length of 
the beam. 
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TUBULAR AXLE BEAM 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to axle beams for vehicles, 
and more particularly, the invention relates to axle beams 
suitable for the front axle of a vehicle. 

[0002] Solid formed or cast axle beams have been used for 
the front axle of vehicles. The solid axle beams provide a 
durable structure capable of Withstanding the bending and 
torsional loads to Which it is subjected. HoWever, solid axle 
beams are rather heavy thereby adding Weight to the vehicle. 
Furthermore, there are areas on the axle beam that are 
subjected to less bending and torsional forces, and therefore, 
need not be as robust as the rest of the axle beam. 

[0003] HolloW axle beams have been developed Which 
provide the potential for reducing the Weight of the axle 
beam. Starting from a blank or tube With constant Wall 
thickness, the axle beam may be formed With various 
cross-sectional shapes to better Withstand the bending or 
torsional forces in a particular area. For example, a holloW 
torsional beam has been developed using a hydroforming 
process. HoWever, other processes may be desirable to form 
a holloW axle beam. 

[0004] To further control the Weight and provide structural 
integrity Which varies With the forces in a particular area of 
the axle beam, a variable Wall-thickness axle beam has been 
developed. Tubes of various lengths are Welded from end to 
end and then formed into the desired axle beam shape. As a 
result, the different tubular sections must be aligned properly 
prior to Welding. 

[0005] Therefore, What is needed is an improved tubular 
axle beam apparatus and method for forming holloW beams. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a tubular axle beam 
With variable Wall thickness, for a vehicle including a ?rst 
beam portion extending longitudinally betWeen ?rst ends 
and including spaced apart ?rst longitudinal edges. Asecond 
beam portion extends longitudinally betWeen second ends 
and includes spaced apart second longitudinal edges. Weld 
beads secure the ?rst longitudinal edges to the second 
longitudinal edges to de?ne a cavity betWeen the beam 
portions With the ?rst and second ends arranged adjacent to 
one another. Preferably, the tubular axle beam is constructed 
by stamping a ?rst blank to form a ?rst half of the beam, and 
a second blank is stamped to form a second half of the beam. 
The ?rst and second portions are Welded to one another to 
de?ne a cavity betWeen the portions. The blank With variable 
Wall thickness is tailored to eliminate Weight in areas 
shoWing loW stress. 

[0007] In another embodiment of the invention, a tubular 
axle beam includes a holloW beam extending longitudinally 
betWeen opposing ends. A reinforcing sleeve is arranged 
concentric to the holloW beam betWeen the ends With the 
reinforcing sleeve secured to the holloW beam, preferably, 
by Weld beads. The holloW beam and reinforcing sleeve 
initially may be cylindrical tubes that are secured to one 
another. Subsequently the holloW beam and reinforcing 
sleeve may be bent into a desired shape and then further 
formed using a hydroforming or other process to obtain 
cross-sectional areas of various shapes along the length of 
the beam. 
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[0008] Accordingly, the present invention provides an 
improved tubular axle beam apparatus and method for 
forming holloW beams. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Other advantages of the present invention can be 
understood by reference to the folloWing detailed descrip 
tion When considered in connection With the accompanying 
draWings Wherein: 

[0010] FIG. 1 is a tubular axle beam of the present 
invention; 
[0011] FIG. 2A is a top elevational vieW of the blank used 
to construct the tubular beam of the present invention; 

[0012] FIG. 2B is a side elevational vieW of the blank 
shoWn in FIG. 2A; 

[0013] FIG. 3 is a stamping press used to form the blank 
shoWn in FIGS. 2A and 2B; 

[0014] FIG. 4 is a beam portion formed from the blank 
shoWn in FIGS. 2A and 2B using the stamping press shoWn 
in FIG. 3; 

[0015] FIG. 5A is a perspective vieW of ?rst and second 
beam portions Welded together; 

[0016] FIG. 5B is a cross-sectional vieW taken along lines 
5B-5B in FIG. 1; 

[0017] FIG. 6 is a top elevational vieW of an alternative 
embodiment of a tubular axle beam of the present invention 
With an end portion broken aWay; 

[0018] FIG. 7 is a top elevational vieW of the tubular axle 
beam shoWn in FIG. 6 after a bending process; 

[0019] FIG. 8 is a top elevational vieW of the tubular axle 
beam shoWn in FIG. 7 after a hydroforming process With an 
end portion partially broken aWay; 

[0020] FIG. 9 is another alternative embodiment of the 
tubular axle beam of the present invention With an end 
portion partially broken aWay; and 

[0021] FIG. 10 is a top elevational vieW of a tubular axle 
beam shoWn in FIG. 9 after a bending and hydroforming 
process With an end portion and central portion partially 
broken aWay. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0022] Atubular axle beam 10 is shoWn in FIG. 1 and may 
be formed using any one of the methods described beloW. 
The tubular axle beam 10 includes a holloW beam 11 having 
a central portion 12 and opposing end portions, only one of 
Which is shoWn. Aking pin boss 16 is secured to each of the 
end portions 14 by a Weld bead 18. A Wheel end may be 
pivotally attached to the king pin boss 16 by king pins. The 
cross-sectional area of the holloW beam 11 may vary along 
the length of the tubular axle beam 10 to better Withstand the 
bending and torsional forces in a particular area. For 
example, the end portion of the beam may have a circular 
cross-section While the central portion may have a square 
cross-section. 

[0023] In one embodiment of the present invention, the 
tubular axle beam 10 may be formed using blanks 20 Which 
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are stamped and Welded together. Referring to FIGS. 2A and 
2B, a blank 20 includes opposing ends 22 and longitudinal 
edges 24. The thickness of the blank 20 varies along the 
length to provide the required strength Without unnecessary 
Weight. To this end, the blank 20 includes raised portions 25 
and recessed portions 25b. One or more blank 20 may be 
formed by a stamping process and constructed to form the 
tubular axle beam 10. For example, the blank 20 may be 
inserted into a stamping press 26, shoWn in FIG. 3. The 
stamping press 26 includes the ?rst and second mold halves 
28a and 28b that cooperate With one another to produce a 
beam portion 30a shoWn in FIG. 4. First and second beam 
portions 30a and 30b may be secured to one another by Weld 
beads 32 to form the holloW beam 11 having an interior 
cavity 34. 

[0024] The ?rst and second beam portions 30a and 30b 
may be mirror images of one another or may have different 
shapes that When secured together provide a desired cross 
section. For example, as shoWn in FIG. 5A, the end portion 
14 has a generally circular cross-section that is formed by 
tWo arcuate cross-sections de?ned by ?rst and second beam 
portions 30a and 30b. As shoWn in FIG. 5B, the central 
portion 12 may have a generally square cross-section that is 
de?ned by tWo U-shaped cross-sections formed by the ?rst 
and second beam portions 30a and 30b. The square cross 
section of the central portion 12 is more suitable for clamp 
ing and bending loads While the circular cross-section of the 
end portions 14 are more suitable for torsional loads. In this 
manner, a tubular axle beam 10 may be provided using a 
holloW beam 11 having a cross-section that varies along its 
length to accommodate torsional and bending forces in a 
particular area. 

[0025] Another embodiment of the tubular axle beam 36 is 
shoWn in FIG. 6. The tubular axle beam 36 includes a 
holloW beam 38, preferably having a circular cross-section. 
A reinforcing sleeve 42 is arranged concentric to the holloW 
beam 38 and is secured thereto such that an outer surface 40 
of the holloW beam 38 is in abutting relationship to an inner 
surface 44 of the reinforcing sleeve 42. Preferably, the 
reinforcing sleeve 42 is secured to the outer surface 40 of the 
holloW beam 38 by Weld beads 46. The tubular axle beam 36 
is then bent into a desired tubular axle beam shape, as shoWn 
in FIG. 7. The tubular axle beam 36 may be bent using any 
suitable process, such as by using mandrels. The tubular axle 
beam 36 may then be further formed to obtain desired 
cross-sections along the length of the tubular axle beam 36. 
One preferred forming process is hydroforming. The tubular 
axle beam 36 is placed into a mold de?ning the shape of the 
outside of the tubular axle beam 36. Fluid is forced into the 
cavity of the holloW beam 38 under high pressures to force 
the outer surface of the tubular axle beam into engagement 
With the mold to obtain the shape de?ned by the mold 
surface. In this manner, a reinforced section of the tubular 
axle beam 36 may be obtained in areas Where needed, as 
shoWn in FIG. 8, so that additional material and Weight is 
not unnecessarily added to other portions of the tubular axle 
beam 36. 

[0026] As can be seen in FIGS. 6-8, the thickness of the 
tubular axle beam 36 in the area of the central portion 12 is 
increased. As a result, the tubular axle beam 36 may be 
subjected to higher bending forces and torsional forces 
Where the end portion 14 meets the central portion 12. 
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[0027] Yet another embodiment of the tubular axle beam 
36 is shoWn in FIGS. 9 and 10. TWo reinforcing sleeves 42 
are Welded to the holloW beam 38. HoWever, it is to be 
understood that any number of reinforcing sleeves 42 may 
be used to locally reinforce the tubular axle beam 36 in 
particular areas as desired. The tubular axle beam 36 may be 
bent and hydroformed into a desired tubular axle beam 
shape With a desired cross-sections along the length of the 
tubular axle beam 36, as shoWn in FIG. 10. 

[0028] The invention has been described in an illustrative 
manner, and it is to be understood that the terminology that 
has been used is intended to be in the nature of Words of 
description rather than of limitation. Obviously, many modi 
?cations and variations of the present invention are possible 
in light of the above teachings. It is, therefore, to be 
understood that Within the scope of the appended claims the 
invention may be practiced otherWise than as speci?cally 
described. 

What is claimed is: 
1. A method of forming a tubular axle beam, comprising 

the steps of: 

a) stamping a ?rst variable thickness blank to form a ?rst 
portion of the beam; 

b) stamping a second variable thickness blank to form a 
second portion of the beam; and 

c) Welding the ?rst and second portions to one another to 
de?ne a cavity betWeen the portions. 

2. The method according to claim 1, further including step 
d) securing a king pin boss to an end of the beam. 

3. The method according to claim 1, Wherein step a) 
includes forming a U-shaped cross-section in a central 
portion of the ?rst portion. 

4. The method according to claim 1, Wherein step a) 
includes forming an arcuate cross-section in an end portion 
of the ?rst portion. 

5. The method according to claim 3, Wherein step b) 
includes forming a U-shaped cross-section in a central 
portion of the second portion similar in shape to U-shaped 
cross-section of the ?rst portion. 

6. The method according to claim 4, Wherein step b) 
includes forming an arcuate cross-section in an end portion 
of the second portion similar in shape to U-shaped cross 
section of the ?rst portion. 

7. The method according to claim 3, Wherein step a) 
includes forming an arcuate cross-section in an end portion 
of the ?rst portion. 

8. A tubular axle beam for a vehicle comprising: 

a ?rst variable thickness beam portion extending longi 
tudinally betWeen ?rst ends and including spaced apart 
?rst longitudinal edges; 

a second variable thickness beam portion extending lon 
gitudinally betWeen second ends and including spaced 
apart second longitudinal edges; and 

Weld beads securing said ?rst longitudinal edges to said 
second longitudinal edges to de?ne a cavity betWeen 
said beam portions With said ?rst and second ends 
arranged adjacent to one another. 

9. The beam according to claim 8, further including a 
central portion having a generally square cross-section. 
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10. The beam according to claim 8, further including 
opposing end portions having a generally circular cross 
section. 

11. The beam according to claim 8, further including king 
pin bosses secured to opposing end portions of said beam. 

12. A method of forming a tubular aXle beam, comprising 
the steps of: 

a) providing a holloW beam; 

b) arranging a reinforcing sleeve concentrically relative to 
a portion of the holloW beam; 

c) securing the reinforcing sleeve to the holloW beam; and 

d) forming the holloW beam and reinforcing sleeve into a 
desired tubular aXle beam. 

13. The method according to claim 12, Wherein step c) 
includes Welding the reinforcing sleeve to the holloW beam. 

14. The method according to claim 12, Wherein step d) 
includes bending the holloW beam and reinforcing sleeve 
into a desired tubular aXle beam shape. 

15. The method according to claim 14, Wherein step d) 
further includes hydroforming the holloW beam and rein 
forcing sleeve to obtain desired cross-sections along a length 
of the tubular aXle beam. 

16. The method according to claim 15, Wherein step d) 
includes forming a generally square cross-section along a 
central portion of the tubular aXle beam. 

17. The method according to claim 15, Wherein step d) 
includes forming a generally circular cross-section along 
opposing end portions of the tubular aXle beam. 
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18. A tubular aXle beam for a vehicle comprising: 

a holloW beam extending longitudinally betWeen ends; 
and 

a reinforcing sleeve arranged concentrically With said 
holloW beam betWeen said ends With said reinforcing 
sleeve secured to said holloW beam. 

19. The beam according to claim 18, Wherein said holloW 
beam includes an outer surface and said reinforcing includes 
an inner surface, said surfaces in abutting relationship With 
one another. 

20. The beam according to claim 18, further including a 
plurality of reinforcing sleeves arranged concentrically With 
said holloW beam betWeen said ends and secured to said 
holloW beam. 

21. The beam according to claim 18, further including 
Weld beads securing said reinforcing sleeve to said holloW 
beam. 

22. The beam according to claim 18, Wherein said holloW 
beam includes a length With different cross-sectional shapes 
along said length. 

23. The beam according to claim 22, Wherein said holloW 
beam includes a central portion and end portions With said 
central portion having a generally square cross-section. 

24. The beam according to claim 23, Wherein said end 
portions have a generally circular cross-section. 


