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General discussions

=Master examples: static failure theories (ductile/brittle 
materials)

=Report 02 is due on 25 September, Friday
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Static failure theories
Review and master : Examples 5-1 and 5-2

Ductile case :

Al 2024 -T4 (consult Appendix C)

Sy = 47 kpsi

Brittle case :

Class 50 gray cast iron (consult Appendix C)

Sut = 52.5 kpsi.  Suc = 164 kpsi

(1000 lb)

(1.5 in)

(8 in)

(6 in)
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Static failure theories:
Torsion bar

http://www.monroe.com

Typical suspension (used in the VW Beetle)

Main support

Torsion bar

Torsion arm
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Static failure theories:
Torsion bar

In the rear wheel suspension of the Volkswagen Beetle, the spring motion is 
provided by a torsion bar fastened to an arm on which the wheel is mounted.  See 
Figure below.  According to the Figure, the torque in the torsion bar is created 
by the force Fz acting on the wheel from the ground through a lever arm.  

Where is the critical section in 
the torsion bar?

Where are the critical point(s) 
in the critical section?

D
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Design Project
Report 02 is due on 25 September, Friday

= From Report 01:
= Update report.  See these notes + Notes in your Report 01
=State òobjectivesó of the project
= Update background research/data on: typical dimensions of 

the machine of interest.  Specifically of the two components 
under consideration

= Specify characteristics of the specific components of 
interest: dimensions, geometries, design configurations, 
materials used, etc.  You need these for future analyses

= Definition of applied loads
= FBDs: overall and for each of the components of interest
= Static & Dynamic analyses ðapply equilibrium equations
= Include parametric calculations for q(x), V(x), M(x), q(x), and d(x)
=Identification of òCritical Sections and Pointsó ðw/stress cubes
= Begin stress analysis

Tasks to accomplish:

With 
quantitative 
& numerical 
info. and 
data

Thereõs no limit on the length of your report, buté be brief and to the pointé
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Design project for this course
Cutaway of a typical wind turbine with blade pitch control
Vestasô V52-850 kW

(t = metric tons)
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Design Project: FBD and general considerations

This is only a 
recommended

diagram


