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Assumptions

 Generalized results sought

 Empirical relationships used

 No temperature dependence

* No strain rate dependence

* Only axial stresses considered

e Strain hardening by particle deformation

e Porosity decrease by particle deformation



Particle Deformation
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Some Relationships
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Strain Hardening

16 |
14 —0 = K&" %

12 =" : K = iﬂﬂ MPa

10 / i | n-n2
_Jfgn:! .08

0 005 01 015 02 025 03
Strain

Stress, kgfimm#2

o N B O @
S—

HV =304  Tabor eqn. oom = Kl +0.08)" = K|i— f, %)+ 0.08]



Porosity
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Aluminum Powders
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Hardness and Porosity

Related to Impact Velocity
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Hardness Prediction -
Experiment Comparison
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Porosity Prediction -

Experiment Comparison
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Conclusions

 Simple, intuitive relationships can give
realistic predictions

 More rigorous relationships of questionable
need due to material constants variability

 Most materials are fully hardened above
their critical deposition velocity

 The effect of size distribution on velocity is
considered in future work

e The effect of strain rate on deformation will
be considered in future work.






