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Examining Failures

Ductite Entlie
Hecking o banding L or rad dislordan
Oull, Terous fracian Flal Frachors

Shaar "lps" Erkahliooerss eabure

Conclusion: ductile and brittle matenizls fail differently

How do parts fail?

+ static loading
<+ dynamic loading
& WaE

<+ COMmosion

<+ embrittlement

<+ temperature effects
+ heat affected zones
* ..

Static Failure

parts fail only when stresses are
greater than 55- or S... right??

well, it depends...

OK... Here's the truth...

All that we have are
HYPOTHESES about
why parts faill

Twdth possibda exneeption of Disloriion Energy
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Ductile Fallure

where Failure=Y1elding
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Distortion Energy Theory

Distortion Energy Theory (von Mises-Henchky)
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Distortion Energy Denvation Cont.

#*Von Mises Stress &

= the unisxial tensile stress that would cause the
same distortion energy as created by the actual
stresses
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Distortion Energy: Pure Shear
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Distortion vs. Max Shear
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The Empirical Support
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Ductile Failure Conclusions

“Both the distordon-energy theory and the
maximum shear theory are acceptable az faihore
criteria in the case of saric leading of ductile,
homogenous, fratropic materials whose compresive
and tensile strengrhe are of"the same magnitade. ™

{from Norton, Machine Deston, 2™ edition)




Brittle Failure

While ductile failure tends to be due fo

shear stresses and the sliding of atoms in
the lattice of the material, normal stresses

B “ttle Fa IIU re play some role in the failure of brittle

materials

where Failure=Fracture N fencion:

brittia mestarialc Tall dus o normmsl T il
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Coulomb —Mohr & kMod fad Mohs

On Brittle Matenals. .. Modified Maohr

¢ Many brittle materials are UNEVEN A
(especially cast brittle materials)

¢ Some cast, brittle materials have shear
sirengths greater than tensile sirengths
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Modified Mohr

o Quadrant | — max normal stress
»MN=5 s,
4 Quadrant IV — connect with straght lines
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