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Problem 1 (Springs/ Shrink fit)
A vehicle has individual wheel suspension in the form of helical springs. The free length of the spring is
l; = 600 mm, the solid length is I; = 240 mm, the wire diameter is 15 mm and the inner diameter of
the spring is 135 mm. The shear modulus of the spring material is G = 80 GPa. The spring ends are
squared and ground.

Calculate the shear stress of the spring wire when the spring is compressed to a length of 300 mm
(considering dynamic loading). Also, investigate if buckling is possible for this spring. (5p)

Problem 2 (Threaded joints)

1. An MI12x1.5 bolt, with head marking of 8.8 and a corresponding
hexagonal nut keep two steel machine parts together as shown in
the sketch, with a 40 kN preload. Determine the following

Region 1

a) The maximum external load that could be supported with a
safety factor of 3 against both the joint separation and bolt
breakage.

b) Calculate the total extension of the bolt and the total
compression of the steel machine parts (in micrometers) when
an external load of 20 kN pulls the upper part away from the
lower part. Draw the corresponding bolt diagram.

Region 2

use Wileman’s method to calculate the stiffness of the clamped machine
parts and use E = 206.8 GPa as the modulus of elasticity of steel if it
was needed. (5p)




