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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
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Ductile case :
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Brittle case :

Class 50 gray cast iron (consult Appendix C)
S;t=52.5kpsi. §,c. =164 kpsi
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Static failure theories:
Torsion bar

Alongitudinal torsion bar mounted along the chassis

Typical suspension (used in the VW Beetle)

A OFF-ROAD MAGAZINE - Microsoft Internet Explorer
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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 F, 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?
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Design Project
Report 02 is due on 25 September, Friday
Tasks to accomplish:

- From Report O1:
= Update report. See these notes + Notes in your Report 01
=-State oOobjectivesod of the pr o]
= Update background research/data on: typical dimensions of
the machine of interest. Specifically of the two components

With under consideration

guantitative = Specify characteristics of the specific components of

& numerical interest: dimensions, geometries, design configurations,
info. and materials used, etc. You need these for future analyses
data = Definition of applied loads

FBDs: overall and for each of the components of interest

Static & Dynamic analyses d apply equilibrium equations

Include parametric calculations for g(x), V(x), M(x), g(x), and d(x)

| denti fication of o0Cr i Dw/straskculs ct
Begin stress analysis
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Design project for this course
Cutaway of a typical wind z‘urb/'/ye with blade pitch control

Vest a S'&SO k\’VS 2 : ‘ 1. Hub controller 11. Transformer
8 8 5 : 2. Pitch cylinder 12. Blade
3. Blade hub 13. Blade bearing
4. Main shaft 14. Rotor lock system
5. Oil cooler 15. Hydraulic unit
6. Gearbox 16. Machine foundation
7. Parking brake 17. Yaw gears
- 8. Service crane 18. Composite disc coupling
. 9. VMP-Top controller 19. OptiSpeed®-generator
i with converter 20. Generator cooler
10. Ultra-sonic sensors

Power curve V52-850 kW
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Design Project: FBD and general considerations

This is only a
recommended
diagram
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