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Beryllium HCP->BCC phase transition
below melt

HP melt curve
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“"We have previously developed a micro-plating
technique for forming layered flyers and used it to
measure the shock melt transition of Be and diamond

Measured & Simulated Velocity vs.
Time Composite Al / Cu Flyer Plate
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mPCL successfully

electroplated and
diamond turned solid
density layers

We select thicknesses

allowing:

e Long 1stand 2"4 shock
dwell times

 Observable release

» Ability to ramp accelerate

* Flyer fab w/o pancaking
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Analysis [«

Velocity Data

Current Data

Machine Settings
(voltage, 36 laser timings, 36
water switch gaps)

Tail Model

L3 Bertha Circuit Model

Loss Model

Load Current
(including 2D effects)

B(t) at AK gap

2D ALEGRA MHD

1D Design 1D Hydro, MHD
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Shock Front

Simulated VISAR
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Simulation of Ideal Impact
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Window is transparent in flight
-> flyer velocity at impact
Post-impact VISAR tracks shock
front in quartz

In simulations, we use a
“characteristic” tracer (u+c)
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Ideal Drive From Backwards Integration
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Sensitivity to Drive
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Summary
16 T T T
14
= Successful 1st double shock on Z 12
* No spall or separation issues with flyer 10
» Good data for improving Z circuit B sl
model % ol

* Al and quartz data unfortunately
coupled to MHD drive

= Goal to decouple drive from analysis _ | ‘
on Success|ve Shots 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

= Simultaneously developing
shock+ramp

Sandia
'11 National

Laboratories

14



15

Backup Slides

Sandia
National _
Laboratories




16

Lagrangian Sound Speed (kps)

20

60 0z 04 06 08 Lo 12z 14
Pressure (Mbar)

p BB a= L [

2

pD | peak

-Lemke 2003,2003,2005,2011

5000 RiseTime
- 328 ns
- 410 ns
4000} = 492 ns||
£
s
3
2 3000}
B
@
(|
5 2000}
Y4
(9]
o
N -
w
1000}
8o 02 04 06 08 10 12 14
Pressure (Mbar)
1.4
- 328ns
= 410 ns
L2 e 492 ns|
1.0}
=
0
=08
g
206
(]
&
0'4 b R e R sl s
0.2
0.05 100 200 300 300
time (ns)

Sandia
m National

Laboratories




— Cuspall=1GPa
1 - Cu spall =6 GPa : :
6 .
5k
@
E
= 4}
3
]
Q
» 3k
=
i
2 L
600 ;
- bField
— bRef-2094 I
5001} - bNew
0 =
400}
E 300} b5 3.0 35 10 15
@ time (us)
200}
100}
o g : oo i 4 H B 2 i
2.8 3.0 3.2 3.4 3.6 Sandia
t(us) m National
Laboratories

17



y
&

- ’ i ]
e A7\

1.0 l , [
- isentropic drive
- backwards drive

0.8k R S—— R . B

0.6kt
7Y SO S Y 7 AN B
02 b

00 et

Sandia
National
Laboratories

EJ

18




19

1 (MA)

14 H

12

10

10

drive Cu spall = 1 GPa
drive Cu spall = 6 GPa
stitched Cu spall = 1 GPa
stitched Cu spall = 6 GPa
dropped Cu spall = 1 GPa
dropped Cu spall =6 GPa

_——
E 8
X
S
©
8 6
o 5
w
)
>
W 4
2
0
= static S=2.25cm
—_ 22094
= stitched with 2094 [
~— dropped
2.0 22 21 2.6 23 30 32

time (us)

Sandia
National
Laboratories



y

— oTeL
Ui Vo
! ! ! I I I I
- target ;
14 | == bertha ib12 jromsmanans s 1
- testCurrent12 : : : :
12 }| == scaled 2094 bmad_2x SRR \CE RIEH IR frmennamnamnnan: 1
—
Upper Module Configuration Lower Module Con 10 - i 4444444444444444 AAAAAAAAAAAAAAAA ........... ,,,,,,,,,, ................. -
Mode LTS Advance Mode
[ns)
1 [ 285 @] 2 |MedumPue —
3 |BUSSED OUT v 1000,  @| 4 [pussepour < 8 i R e A R e R e e e e e gl s v e T vt R i e e e
5 | Medium Pulse v ] 150 @[ 6 |MedumPuke ?_,
7 | Medim Pulse v A5 @ g [MedumPuse —
9 ‘Medium Pulse v‘ ‘ 20‘ EI 10 | Medium Pulse 6 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
11 | Medium Pulse v | A5 @ 12 [MedumPuse : . : '
19 Mednpiwe v [ 240 8| 14w )| I PP ST 7 LU SRR NSRS ST, 3, e—
15 |BUSSED OUT ~ | aoo0| @ 16 [pusseDouT
17 |Medim Puise v 105 @[ 18 [MedumPuke
18 | Medium Pulse v A5 @@| 20 [MedumPuse 2 R S Y AT S S NS
21 | Medim Pulse v 70, @ 22 |MedumPuse : : : : : :
23 | Medim Pulse v 15 | 24 [MedumPuse
25 | Medim Pulse v 195  @@| 26 [MedumPuse O \ | | """""""" 1 """"""""" | """""""" | """"""""" 1 ]
27 BUssEDOUT v | 00| @ 28 [BUssEDouT 2 __l 2 6 2 8 3 0 3 2 3 4 3 6
. o . . . . .
29 | Medim Puise v 700 @ 30 |MedumPuse t (ILS)
31 | Medium Pulse v ] 15 @| 32 [MedumPuse
33 | Medim Pulse v 200 @ 34 [MedumPuss v | 20
35 | Medium Puse v A5 @ 36 [MedumPuse vl 15|

Sandia
m National
Laboratories

20



21

)

Sandia
National
laboratories



Marx banks 36 Laser switch 36 Water switch
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