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Initial Boundary Value Problem

op

o, CM a7 T (pui) ;=0
Mechanical
Load = CLM & (puq) + (puiuj) ;= 0jij +pfi
d
Tﬁfgfinalﬁ CE & (ph)+(phu) ; = 04iDij—qii+pr+ 3 +pui
Dij =5 (vij +vji)
Q . ~
ZC3I 007, u; = u; on Oy 0 =60 on 00,
x AN AN
T, 2 T, = 04N = T on 09, kije’inj =T on OO,
u; (g, t) =0 for © <0

0;j (T, t) =0

aﬁl U 8Q2 = aQ and 891 ﬂ 8Q2 = @
OO, U0Qp, =0Q  and  0Qp NOQp, = ()

Oi5 = 04y {Ekly ékl7T7 Tk? . }




Classical Plasticity

4 Parts: (1) stress-strain relationship, (2) yield criterion, (3) flow rule, (4) hardening rule
Preston-Tonks-Wallacs (PTW)
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Model Parameters
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Perturbation Method

Classical Rayleigh-Taylor Instability Perturbation Method
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Taylor Cylinder vs Perturbation Method
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Comparison of Prediction to Data (LANL Baseline Models)
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Comparison of Prediction to Data (VNIIEF Model)
A=2mm, A, = 0.07 mm

O A =0.06mm, d =0.5pm
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Comparison of Prediction to Data (VNIIEF Model)
A=2mm, A, = 0.11 mm
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Comparison of Prediction to Data (VNIIEF Model)
A=2mm, A, = 0.15 mm

3.5 T 7 25 F
] f ] '
3.0 , ] g
| i i
4 4 ra
25 /." B / ,K%‘
] 1 . ’
_ ] 15 - !
E 2.0 - *:I:D i E ;!
E ] S g
15] - .
- ¢ d=05um S o ¢ d=05um
. ; d,=30um iy ' d_=30um
0.5 ] 4 calculation by (1) ST calculation by (1)
=g /’ - -~- calculation by (2) ] /Q‘ - == calculation by (2)
0 5 10 15 0 5 10 15

S (mm) S (mm)



Johnson-Cook
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Five input parameters: 0, B, n, C,T. T,,, and m
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Thirteen plus 5N input parameters: N, Gq, €, G5, Pi, ¢is Oy, Do, b1, s, Tso, €s0, A, b, ag,
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PTW
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VNIIEF Models -1

Relaxation Model
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Special Cases:

(a) if T dlgtYd << 1 the model simplifies to:
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(b) if € = 0:



VNIIEF Models -2

Heterogeneous Deformation Model (Two-Temperature Model)
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Condition for transition to heterogeneous deformation:
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Conclusions

Typically employed methodology results in model validation to strain rates of 10* ~ 10°
Some problems of interest see higher strain rates

Application of models validated using the typically employed methodology to such prob-
lems results in extrapolation beyond the validated strain rate regime

Perturbation Method enables validation of models to strain rates of 10° ~ 107

Such validation will improve our predictive capability



