Assessing the natural frequency of an IP system

An automotive manufacturer has asked your company to assess the performance of a new
generation steering column on an existing IP.

A representation of the steering column can be seen below.

The behaviour of this component is the same as the new steering column when modelled
with epoxy. Initially you must understand what the first 2 mode shapes are and at what
frequency they occur when the top face is fixed to “ground”. You are advised to use 5mm
elements to assess this.

The mounting attachments which joins this column to the IP have a direct stiffness of
1e8N/m/m? and shear stiffness is 1e8N/m/m?2. Assess this column with the stiffness of the
mounting attachments to see how this influences the modes previously calculated.

This subassembly will be attached to the existing IP that is made from 3mm aluminium 6061
as shown below;

You must assess this assembly with the IP constrained at the surfaces shown above to
ground. What is the performance loss in going from the steering column sub assembly with
the stiffness’ of the fixings modelled to the steering column/IP sub assembly?



