SAND2017-11227D

Desensitization in CTH
Leah Tuttle, Bob Schmitt, Dave Kittell, Eric Harstad, Ryan Marinis

— ndel Equatior m
b = 1f0t(P—Pi)Z’" it ” :fot [PS_Pi]nS [Pﬂr]”b dt h(g.) = (qs Pi)ns AqS=ApS/IZ

R P P, T Coo Py v h)
r pO

XHVRB is a new reactive flow model for capturing desensitization in explosives due to pre-shock. It differs from HVRB in
its shock capturing feature, as well as its expression for the history variable which now depends on pseudo-entropy [1].

Shock-reshock 1-Dimensional Evaluation

2 ‘ - A [ Ty £ 3 T G E T T el T e L B B
1.8 ’4-\'. I'::-. L NEWShOCkS A
L6 2 \\ ‘ / are detected -
T 14 i _ 1"y 3
g 1 :g>» .-_-\,: Ng _ - Shock count goes to 1
= _ : > NS c ol with first shock, goes
'§06 q + g ' ] E i'-?f*:elfirgz ------ '\ % 10 \ to 2 with second shock
v NenEe BEED Vb O | Pseudo-
SRRSO JUN O 0 0 O 0 00 R O W 0 8 O MR RR N 10 Entropy is
0 0.5 1 Timzs(us) 2 2.5 3 , 0.50 1.0 e 1.50 2.00 2.50 ! calculated -
| | basedonthe | -1}
. 0L NV | SN Y U N difference S T N
XHVRB is compared to embedded gauge data from a double- 0 05 1 15 2 petween the 0 05 1 15 2
. . “ye X (cm) t hock
shock experiment to demonstrate its ability to capture e 7 tom
explosive desensitization [2].
Multi-Di | | S |
Pro b | em: Penetrator into ex D | osive H V R B Re SU It Desensitization Exponent Desensitization Exponent Desensitization Exponent  shock Count
. . " | ' 2 ' ‘ | Pressure S _______________ - 5
sandwiched by metal plates | dyesfom )
N = onnll . =5 8 % : 5
N )
XHVRB Result 5
HVRB (top) shows a transition to o | S g 3
. . [ AR AR | o 55‘»;
detonation upon reflection of the , = B ssenll =
shock, but XHVRB (left) effectively i W 6 , ;
desensitizes the explosive and does  * “..° L. ¢ | | | |
not transition Simulation results from CTH using XHVRB to model detonation
propagation in two different tracks giving different pre-shock
11 Starkenb DS 2014 903 magnitudes. The shock counter is shown on the top row for
1] a.r cnBErs, » PB: three different values of the desensitization exponent, and the
[2] Salisbury et al., IDS 2010, pg. 271 extent of reaction is shown on the bottom row.

P72 U.S. DEPARTMENT OF VU R T @<

(§)ENERGY| #VA S




