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Fillet welds fail by shearing at the minimum section — at the throat of the weld.
_Load P 1414P (Eqn. 16.49)
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Keep T<Ssy=0.4Sy (From Eqgn, 3.14, P. 109)

See Table 16.13 for AISC weld electrode strengths.



Four Basic Loadings on Fillet Welds
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To Understand Torsional Loading, First Consider Bolted Joint
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Example 1. Bolted Joint Loaded in Torsion
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Example 2. Weld Joint Loaded in Torsion
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Bending Load on Weld
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Example 3: Bolted Bracket (Shear Carried by Friction)

124 kN

Select the proper size of SAE class 9.8 steel bolts for a minimum
factor of safety of 6 (based on proof strength) for this loaded bracket.

Note: Assumption for this type of arrangement is that the load tends
to pivot the bracket about an axis through point A.

Because of this assumption of “hinging” about A, the strain (and
therefore the tension) on the bolts is proportional to their distance
from A. The tension load Fp on the two D bolts is four times the load
Fe on the E bolt: Fe=0.25 Fp .

We do a summation of moment about A for the design overload of 6 x
24KN = 144KkN:

(500)(144)=(100) F. + (400)F, + (400)F,

72000 = (100)(0.25)F, + (800)F, =825F,

F, =87.27kN
Class 9.8 steel bolts have a proof strength of 650 MPa (Table 16.8),
so the required tensile area is:
A= 87,270N 134 mm?
650MPa

Table 16.10 shows that an M16 bolt is required.



Example 4. Bolted Bracket (Shear Carried by Bolts)

If the bolts in the bracket were to be loose enough so that the 24kN
was not carried by friction but by the bolt shanks, then we would
assume that there would be 24kN vertical shear load equally
distributed among the three bolts.

Considering the FOS, this would put an average shear on each bolt
of F/A = (144kN / 3) / A=48kN / A, where A is the shank area. This
combines with the tension = 87.27kN / A at the upper bolts, worst
case. We use the von Mises equation to combine the stresses:

o, Vo +3: = |[(87,270)" + 3(48,000)" - 120/’532

Equating this to the bolt proof strength gives
M =3, =630MPa

And A = 185 mm?.

d= \/4A =\/(4)(185) =15.36 mm
T T

So a bolt with a shank diameter of 16mm is needed. (This happens
to be the same size as before, but it is not always the case.)

Then

This example is from Fundamentals of Machine Component Design, 3™ Edition,
Juvinall & Marshek, John Wiley, New York, 2000.



