/F? Towards Predicting A Microstructure’s Susceptibility to Spall:
. Los Alamos Non-Equilibirum Molecular Dynamics Simulations of Tantalum

NATIONAL LABORATORY

Mg Eric N. Hahn'?, Saryu J. Fensin!, Tim C. Germann?
IMST-8, Los Alamos National Laboratory; °T-1, Los Alamos National Laboratory

for AM materials with highly
 textured microstructure.

14 15 16 17 18 19 20 21
Yot = 2¥sYaB+Yp (J/M?)

9]

Motivation & Introduction Microstructure
* The capability to accurately predict damage and failure of metals 1s of Void nucleation occurs principally
critical interest to LANL, DOE, and DoD. - at grain boundaries, when they are
* The current deficiency in predictive modeling capability 1s tied to a poor Ic) oilsceenzrj?if)nz LAl SHESS Dislocation lanetics control void growth.
understanding of the fundamental correlations between processing, ' —
microstructure, properties, and performance under high pressure and high T . SR O avae T T
strain-rate loading. ——— | _(y)rientpatiolf T
R o o Free Surface 7 "o 1n3 L :
 This has large implications when evaluating the ability of additively = o oY . Gl PR kv P
. . - G T = ritical Voi : —
manufactured (AM) materials to meet design needs, such as powder bed “ §| | Nuceationsie | " __x‘xx 3
AM compared to traditionally wrought materials. 3| " e <
5 41 1-1012
e [t 1s critical to make definitive links between the microstructural features, |
: : : .. 1-10'
material history, and the stress/strain conditions that lead to damage o catree —1r1cpa 5o
nucleation; the connections must be mathematically quantifiable such that | | :. L | lmax |
they can be implanted into a physically-based predictive toolkit. e 2605 251 2515 262 2626 258 2535 254 2545 255
t (ns)
e Ultimatel 1m ribe th 11 strength f tantalum . .
gl rtlcti'gile 3} we aim to describe the spall strength, Oy, Of tantalum as a Ductile work has a strong influence
' ~ on grain boundary failure.
- Ngzsoo fzzz— | | | | | |
Gsp — f(Zﬂ 89T9 h? S) < Gmax (Z9 S) g;zooo 480 , ¢ .
B - 25 |- 23<111> 4
* Material composition (Z) 2ot S =l -
.g 500 _ 400 4 | 0
° . e |f W Mo Morta) | 2o S
Strain rate (de/dt) e s e e m _
® ) 6°(001) 0°(011) = PN
Temperature (T) (a) 33 (EAM 35(031)(001) ‘-g 23<112> ¢
* Loading history (h) % 15 | WSS vy _
° Local microstructure (S) | Boundaries perpendiCUIar tO the E 5t Z;'
* The set of microstructure descriptors includes grain size statistics (mean e }[?ﬁ,d lﬁg d.1rect1r(zn ftaﬂ pr.efferf.ntlally. 10 |-* .
size, distributions of size and/or shape), texture, grain boundary and triple 15 1145 TIMPOTEALL TAmILEaHONS A R R SR S

junction character, etc.

(03

Conclusions
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