Kingpin Housing to Beam Weld Analysis
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The kingpin housing is a part manufactured by Holland, a company that produces fifth wheels and kingpins.  This housing is made to fit the kingpin that will be used and it is threaded allowing the kingpin to be bolted in place.  The kingpin housing will be welded to the beam as shown above.  

The weld size and weld material yield strength that will be used is
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The primary shear in the weld is
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where the shear force is [image: image5.wmf]V
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The total throat area of the weld is found from case 6 (pg. 397) in Table 9-3 in [2], with [image: image6.wmf]b
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The primary shear is then
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The normal stress is found from

[image: image12.wmf]t

''

M

c

×

I


The bending moment is computed from the equation below where the distance from the bottom of the kingpin to the applied load is [image: image13.wmf]L
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, and the thickness of the housing is [image: image14.wmf]t
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The unit second moment of area is found from case 6 (pg. 397) in Table 9-3 in [2]

[image: image17.wmf]I

u

d

2

6

3

b

×

d

+

(

)

×

:=


[image: image18.wmf]I

u

486

in

3

=


The second moment of area based on the weld throat is
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The normal stress is computed below with [image: image21.wmf]c

d

2

:=


[image: image22.wmf]t

''

M

c

×

I

:=


[image: image23.wmf]t

''

27.503

kpsi

=


The primary shear and normal stresses act perpendicular to each other, so the resultant shear stress is
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The factor of safety guarding against yielding of the weld is
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