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1. Fill in the blanks. 

( 1 ) ( 2 ) ( 3 )

Body Configuration

 

( 9 )

( 9 )

( 4 )

( 8 )

( 5 )

( 6 ) ( 7 )

( 14 ) ( 15 )

( 12 )

( 13 )

( 10 ) ( 11 )

 

( 16 ) ( 17 )

* In the (18) category, he deformations are small and elastic and are characterized by (18)–the ratio of applied 

load per unit of deformation. 

* The (19) category is characterized by the onset of a small permanent deformation. The requirement is stated as 

the lowest load at which a permanent deformation first appears. 

* The (20) category is characterized by very large permanent deformations where the amount of energy absorbed 

by the structure during deformation is of interest. 
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2. Describe the strategies to establish the bending stiffness and torsion stiffness requirements, respectively. (10 

pts) 

 

3. The shear panel at the intersection of the beams is relatively highly loaded in shear and can be prone to shear 

buckling. Also the bar elements at the front and rear of the B pillar are relatively highly loaded in compression 

and can be prone to compressive buckling. Describe means to solve both of these concerns. (10 pts) 

 

4. Consider the van box model for torsion. 

(1) Determine the shear loads in each panel when F = 8000N. (10 pts) 

(2) Show that the torsional stiffness of box is  
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. (10 pts) 

(3) Determine the torsional stiffness if all panels are perfectly flat panels 1mm thick. (G=80,000N/mm2) (5 pts) 
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5. Consider the steering column mounting beam. ( 2 2207,000 N mm ,  78,000 N mmE G        ) We can view 

this beam with non-symmetrical section as a cantilever with a downward vertical tip load.  

[centroid (35.5, 35.5), principal axes: u, v] (25 pts) 

(1) Determine the tip deflection. ( 3 3Fl EI  )  

(2) Determine the stress at a specific point A where the beam joins the restraining structure. ( z xMy I  ) 

Consider again the steering column mounting beam, but now under a pure torque of  425 10 N mmT    .  

(3) Determine the angle of rotation. 

(4) Determine the shear stress.  

Consider again the steering column mounting beam, but now, rather than a closed section, there is a very thin 

slot. 

(5) Determine the angle of rotation.  

(6) Determine the shear stress.  

(7) Describe what happened if torsion members with open section are used.  
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