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1.18 Load transfer in bolt joints of coated parts
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Introduction
From a survey of a truck chassis
(top figure) it becomes clear that such
a chassis contains many bolt joints,
which join parts of different materials
and varying thickness. A cost reduc-
tion might be possible by joining pre-
coated parts instead of coating the
parts after joining. However the quality
of the joint should still be guaranteed
for the complete life-time of the truck.

Objective
Valkering [1] created a FEM model,
which was able to predict the fail-
ure load of the joint for a given pre-
load. The results have been validated
with some experiments performed at
DAF. However, all simulations and ex-
periments have been carried out on
one material and one part thickness.
Therefore it is interesting to repeat
these simulations for all common com-
binations currently used at DAF.

Methods
Experiments showed that the
friction coefficient between
two coated surfaces is pres-
sure dependent. Valkering [1]
showed that the failure load
Ffail of the joint, which is
the maximum tangential load,
can be calculated from the
pressure distribution between
the parts by integration over
the contact surface, taking
into account this pressure de-
pendent friction coefficient.

µ(p) = 0.71p−0.44 (1)

Ffail =

∫
µ(p)pdA (2)

An axi-symmetric FEM model
with a rigid bolt has been
created. The middle fig-
ure shows the vertical stress
(S22) of the two parts with the
coating in between them at
the maximum bolt load. The
contact stress in the interface
between the coatings is cal-
culated as a function of the
bolt load. Using Eq. (2) the
failure load of the joint has
been calculated.

Results

A parameter study has been
carried out, in which the bolt
size part thickness, part ma-
terial (steel, cast iron and
aluminium) and coating thick-
ness have been varied. A typ-
ical result is shown in the bot-
tom figure. It can be seen that
the failure load is a non-linear
function of the bolt load. Con-
trary to joints of non-coated
parts, where a linear rela-
tion can be used. It can be
concluded that thicker parts
and larger bolts have a higher
failure load. The results of
this parameter study [2] have
been transferred to DAF. They
will use these data to improve
their design guidelines for bolt
joints of coated parts.
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