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Steering axle assembly for a vehicle
TECHNICAL FIELD

The invention relates to a steering axle assembly for a vehicle, to a vehicle comprising

such a steering axle assembly, and to an assembly method.

The invention can be applied in heavy-duty vehicles, such as trucks, buses and
construction equipment. Although the invention will be described with respect to a truck,
the invention is not restricted to this particular vehicle, but may also be used in other
vehicles, for instance buses or various kinds of working vehicles, such as wheel loaders,

excavators, or articulated haulers etc.

BACKGROUND

The steering axle assembly on a vehicle is crucial for safe operation of the vehicle.
Although a steering axle configuration with interference fit between the axle bore and the
king pin is robust and reliable, it would be desirable to provide for improved functionality

and safety over the service life of the steering axle assembly.

SUMMARY

An object of the invention is to provide for improved functionality and safety over the

service life of the steering axle assembly.

According to a first aspect of the invention, this object is achieved by a steering axle
assembly for a vehicle, comprising: an axle beam having an axle beam bore with a bore
axis, exhibiting a minimum cross-section; and a king pin, in interference fit with the axle
beam bore, including: a first king pin portion arranged inside the axle beam bore, the first
king pin portion having a first cross-section in a first plane perpendicular to the bore axis,
the first cross-section being in interference fit with the minimum cross-section of the axle
beam bore; and a second king pin portion arranged at a higher vertical level than the first
king pin portion when the steering axle assembly is arranged in the vehicle, the second
king pin portion having a second cross-section in a second plane perpendicular to the

bore axis, a projection along the bore axis of the second cross-section in the first plane
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perpendicular to the bore axis at least partly extending outside the minimum cross-section

of the axle beam bore.

The present invention is based on the observation that a king pin in interference fit with
the axle bore in a steering axle assembly may loosen in certain use cases with heavy
loads and frequent braking. The present inventors have realized that the king pin can be
modified to radially protrude above the axle bore, so that the effects of a loosening
interference fit between the king pin and the axle bore can be mitigated through
interaction between such a radial protrusion and the axle bore. Hereby, the potential
consequences of loosening of the king pin can be mitigated, while retaining the

advantages of an interference fit configuration.

The axle beam bore may be cylindrical, having the same diameter along substantially the

entire axle beam bore.

The first king pin portion may be cylindrical.

The first cross-section of the first king pin portion may have a circular perimeter.

The second cross-section of the second king pin portion may have a circular perimeter.

According to embodiments, the first king pin portion may be completely inserted, in

interference fit, in the axle bore.

According to embodiments, there may be a clearance between the axle bore and the
second king pin portion when the king pin is in its intended mounting position in the axle
bore. In these embodiments, the connection between axle bore and king pin will thus be
pure interference fit, except in failure condition. This provides for a connection with a
minimum of play in normal operation, and added safety in failure conditions involving

loosening of the first king pin portion from the axle bore.

According to embodiments, the axle bore may have a first diameter at a first vertical level
and a second diameter, greater than the first diameter, at a second vertical level, higher
than the first vertical level, and the second king pin portion may be at least partly inserted

in the axle bore, at least to the second vertical level.
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The steering axle assembly according to embodiments of the present invention may
advantageously be included in a vehicle, further comprising a vehicle body; and a wheel
coupled to the steering axle assembly. The steering axle assembly may be arranged to

allow the wheel to be turned in relation to the vehicle body.

According to a second aspect of the present invention, there is provided an assembly
method for a steering axle assembly, comprising the steps of. providing an axle beam
having an axle beam bore with a bore axis, exhibiting a minimum cross-section; providing
a king pin having a king pin axis, the king pin including: a first king pin portion a having a
first cross-section in a first plane perpendicular to the king pin axis, the first cross-section
being dimensioned to be in interference fit with the minimum cross-section of the axle
beam bore; and a second king pin portion having a second cross-section in a second
plane perpendicular to the king pin axis, a projection of the second cross-section in the
first plane perpendicular to the king pin axis at least partly extending outside the first
cross-section of the king pin; and pressing the king pin through the axle beam bore in
such a way that the first king pin portion becomes in interference fit with the axle beam

bore.

According to embodiments, the axle bore may have a cylindrical first bore portion with a
first bore diameter; and the first king pin portion may be cylindrical with a first king pin
portion diameter dimensioned for interference fit with the first bore diameter of the first

bore portion.

BRIEF DESCRIPTION OF THE DRAWINGS
With reference to the appended drawings, below follows a more detailed description of

embodiments of the invention cited as examples.

In the drawings:

Fig. 1 is a side view of a vehicle according to an embodiment of the present invention, in

the form of a truck having a steering axle assembly according to an embodiment of the

invention.
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Fig. 2 is a schematic section view of a steering axle assembly according to an exemplary

embodiment of the invention.

Figs. 3A-C schematically illustrate different exemplary configurations of the steering axle

assembly according to embodiments of the invention.

Figs. 4A-C schematically illustrate different exemplary configurations of the steering axle

assembly according to embodiments of the invention.

Fig. 5 is a flow-chart schematically illustrating an example embodiment of the method

according to the present invention.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS OF THE INVENTION

Fig 1 schematically shows a vehicle, here in the form of a truck 1, comprising a vehicle
body 3 and wheels 5. In the exemplary truck 1 in fig 1, at least the front wheels 5 are
steerable, and are therefore mounted on a steering axle assembly 7, which is indicated

but not visible in fig 1.

Fig. 2 is a schematic cross-section view of an exemplary steering axle assembly 7
arranged to accommodate the front wheel 5 of the truck 1 in fig 1, to allow the front wheel
5 to be turned in relation to the vehicle body 3. Referring to fig 2, the steering axle
assembly 7 comprises an axle beam 9 with an axle beam bore 11, a king pin 13, a
knuckle 15, and upper 17a and lower 17b bearings. The axle beam bore 11 has a bore

axis 12, and the king pin 13 has a king pin axis 27.

The king pin 13 is in interference fit with the axle beam bore 11, and the bearings 17a-b
are provided between the king pin 13 and the knuckle 15, to allow the knuckle 15, and

thereby the wheel 5, to swivel around the king pin 13.

As can be seen in the enlarged portion of fig 2, the king pin 13 has a first king pin portion
19 and a second king pin portion 21. The first king pin portion 19 is arranged inside the
axle beam bore 11 and in interference fit with the axle beam bore 11. The second king pin
portion 21 is not in contact with the axle beam 9 when the king pin 13 is in its intended
mounting position in the axle beam bore 11. In other words, there is a clearance between

the axle beam 9 and the second king pin portion 21 when the truck 1 is new and/or in
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good working condition. In the event that the king pin 13 slides downwards in the axle
beam bore 11 due to, for example, extreme longitudinal forces acting on the king pin 13,
any such downward movement is effectively stopped by interaction between the second
king pin portion 21 and the axle beam 9, as the second king pin portion 21 protrudes
radially outside the axle beam bore 11. This will allow safe continued operation of the
truck 1.

Further example configurations of the steering axle assembly 7 according to embodiments

of the present invention will now be descried in greater detail with reference to figs 3A-C.

A first example configuration, schematically shown in fig 3A, corresponds to the
configuration described above with reference to fig 2. In this first example configuration,
the first king pin portion 19 is cylindrical, and the second king pin portion 21 is provided as
a rotationally symmetrical protrusion arranged with a clearance in respect of the axle
beam 9 when the king pin 13 is in its intended mounting position in the axle beam bore 11
as described above. As is schematically indicated in fig 3A, the first king pin portion 19
has a first cross-section in a first plane I-I’ perpendicular to the bore axis 12 and the king
pin axis 27, and the second king pin portion 21 has a second cross-section in a second
plane II-II’ perpendicular to the bore axis 12 and the king pin axis 27. The first cross-
section of the first king pin portion 19 is in interference fit with a minimum cross-section of
the axle beam bore 11, and a projection along the bore axis 12 of the second cross-
section of the second king pin portion 21 extends outside the minimum cross-section of
the axle beam bore 11. This will be described in greater detail further below with reference
to figs 4A-C.

In a second example configuration, schematically shown in fig 3B, the first king pin

portion 19 is cylindrical with a first diameter d1, and the second king pin portion 21 is
provided as a second cylindrical king pin portion with a second diameter d2, greater than
the first diameter d1. Again, there is a clearance between the second king pin portion 21
and the axle beam 9 when the king pin 13 is in its intended mounting position in the axle
beam bore 11 as described above. As is schematically indicated in fig 3B, the first king pin
portion 19 has a first cross-section in a first plane I-I’ perpendicular to the bore axis 12
and the king pin axis 27, and the second king pin portion 21 has a second cross-section in
a second plane lI-II’ perpendicular to the bore axis 12 and the king pin axis 27. The first

cross-section of the first king pin portion 19 is in interference fit with a minimum cross-
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section of the axle beam bore 11, and a projection along the bore axis 12 of the second
cross-section of the second king pin portion 21 extends outside the minimum cross-
section of the axle beam bore 11. This will be described in greater detail further below

with reference to figs 4A-C.

In a third example configuration, schematically shown in fig 3C, the first king pin

portion 19 is again cylindrical with a first diameter d1, and the second king pin portion 21
is provided as a second cylindrical king pin portion with a second diameter d2, greater
than the first diameter d1. Above the second king pin portion 21, the king pin is cylindrical
with the first diameter d1. The king pin diameters d1 and d2 are not indicated in the
drawing to avoid cluttering the drawing. This third example configuration mainly differs
from the above-described first and second configurations in that the axle beam bore 11
has a first diameter D1 at a first vertical level and a second diameter D2, greater than the
first diameter D1 at a second vertical level, higher than the first vertical level. As is
schematically shown in fig 3C, the second king pin portion 21 is at least partly inserted in
the axle beam bore 11. The second diameter d2 of the second king pin portion 21 may be
dimensioned to be in interference fit with the axle beam bore 11 at the second vertical
level, or there may be a clearance fit between the second king pin portion 21 and the axle
beam bore 11. Obviously, the second cross-section of the second king pin portion 21
extends outside the minimum cross-section of the axle beam bore 11. This will be

described in greater detail further below with reference to figs 4A-C.

In the example configurations described so far, both the first king pin portion 19 and the
second king portion 21 have been rotationally symmetrical in respect of the king pin

axis 27. This configuration is schematically illustrated in fig 4A in a view taken along the
bore axis 12/the king pin axis 27. As can be seen in fig 4A, the minimum cross-section 23
of the axle beam bore 11 coincides with the first cross-section 24 of the first king pin
portion 19, since the first king pin portion 19 is in interference fit with the minimum cross-
section 23 of the axle beam bore 11. Fig 4A also illustrates the second cross-section 25 of
the second king pin portion 21, and as is evident from fig 4A, the projection along the bore
axis 12 of the second cross-section extends outside the minimum cross-section 23 of the
axle beam bore 11, so that the second king pin portion 21 cannot pass through the axle

beam bore 11.
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Figs 4B-C schematically illustrate other example configurations in which the second king
pin portion 21 is not rotationally symmetrical in respect of the king pin axis 27, but still
exhibit second cross-sections 25 extending outside the minimum cross-section 23 of the

axle beam bore 11.

Fig. 5 is a flow-chart schematically illustrating an example embodiment of the method
according to the present invention. In a first step 101, an axle beam 9 is provided. The
axle beam 9 has an axle beam bore 11 with a bore axis 12, and exhibits a minimum
cross-section 23. In the subsequent step 102 a king pin 13 is provided. The king pin 13
has a king pin axis 27, and comprises a first king pin portion 19 and a second king pin
portion 21. The first king pin portion 19 has a first cross-section 24 in a first plane I-I’
perpendicular to the king pin axis 27, the first cross-section 24 being dimensioned to be in
interference fit with the minimum cross-section 23 of the axle beam bore 11. The second
king pin portion 21 has a second cross-section 25 in a second plane |I-II’ perpendicular to
the king pin axis 27. A projection of the second cross-section 25 in the first plane |-
perpendicular to the king pin axis 27 at least partly extends outside the first cross-section
24 of the king pin 13. In the next step 103 the king pin 13 is pressed through the axle
beam bore 11 in such a way that the first king pin portion 19 becomes in interference fit
with the axle beam bore 11. Thereafter, bearings 17a-b and any other parts of the

steering axle assembly 7 may be mounted using, per se, known methods.

It is to be understood that the present invention is not limited to the embodiments
described above and illustrated in the drawings; rather, the skilled person will recognize
that many changes and modifications may be made within the scope of the appended

claims.
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CLAIMS

1. A steering axle assembly (7) for a vehicle (1), comprising:

an axle beam (9) having an axle beam bore (11) with a bore axis (12), exhibiting a
minimum cross-section (23); and

a king pin (13), in interference fit with the axle beam bore (11), including:

a first king pin portion (19) arranged inside the axle beam bore (11), the
first king pin portion (19) having a first cross-section (24) in a first plane (I-I') perpendicular
to the bore axis (12), the first cross-section (24) being in interference fit with the minimum
cross-section (23) of the axle beam bore (11); and

a second king pin portion (21) arranged at a higher vertical level than the
first king pin portion (19) when the steering axle assembly (7) is arranged in the vehicle
(1), the second king pin portion (21) having a second cross-section (25) in a second plane
(lI-1") perpendicular to the bore axis (12), a projection along the bore axis (12) of the
second cross-section (25) in the first plane (I-I') perpendicular to the bore axis (12) at least

partly extending outside the minimum cross-section (23) of the axle beam bore (11).

2. The steering axle assembly (7) according to claim 1, wherein the axle beam bore (11)

is cylindrical.

3. The steering axle assembly (7) according to claim 1 or 2, wherein the first king pin

portion (19) is cylindrical.

4. The steering axle assembly (7) according to any one of the preceding claims, wherein

the first cross-section (24) of the first king pin portion (19) has a circular perimeter.

5. The steering axle assembly (7) according to any one of the preceding claims, wherein

the second cross-section (25) of the second king pin portion (21) has a circular perimeter.

6. The steering axle assembly (7) according to any one of the preceding claims, wherein

the first king pin portion (19) is completely inserted in the axle beam bore (11).

7. The steering axle assembly (7) according to any one of the preceding claims, wherein
there is a clearance between the axle beam (9) and the second king pin portion (21) when

the king pin (9) is in its intended mounting position in the axle beam bore (11).
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8. The steering axle assembly (7) according to any one of the preceding claims, wherein:
the axle beam bore (11) has a first diameter (D1) at a first vertical level and a
second diameter (D), greater than the first diameter (D), at a second vertical level,
higher than the first vertical level, and
the second king pin portion (21) is at least partly inserted in the axle beam bore

(11), at least to the second vertical level.

9. A vehicle (1) comprising:
a vehicle body (3);
a wheel (5); and
the steering axle assembly (7) according to any one of the preceding claims

coupled to the wheel (5) to allow the wheel (5) to be turned in relation to the vehicle body

3).

10. An assembly method for a steering axle assembly (7), comprising the steps of:
providing (101) an axle beam (9) having an axle beam bore (11) with a bore axis
(12), exhibiting a minimum cross-section (23);
providing (102) a king pin (13) having a king pin axis (27), the king pin (13)
including:
a first king pin portion (19) a having a first cross-section (24) in a first plane
(I-I') perpendicular to the king pin axis (27), the first cross-section (24) being dimensioned
to be in interference fit with the minimum cross-section (23) of the axle beam bore (11);
and
a second king pin portion (21) having a second cross-section (25) in a
second plane (lI-1I') perpendicular to the king pin axis (27), a projection of the second
cross-section (25) in the first plane (I-I’) perpendicular to the king pin axis (27) at least
partly extending outside the first cross-section (24) of the king pin (13); and
pressing (103) the king pin (13) through the axle beam bore (11) in such a way

that the first king pin portion (19) becomes in interference fit with the axle beam bore (11).

11. The assembly method according to claim 10, wherein:
the axle beam bore (11) has a cylindrical first bore portion (29) with a first bore

diameter; and
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the first king pin portion (19) is cylindrical with a first king pin portion diameter

dimensioned for interference fit with the first bore diameter of the first bore portion (29).
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Fig. 1
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