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2. Problem description

B AP 712 508 mm, AZ 127 mm, F
]7]— 1.5 mm ¢l steel A]Ho] #Ho|AHE 5’:*}"6}
AJot AHE" FB2 golAe &Y JyA= 500
J/pulse®] 1, pulse duration2 05 ms ©°|th
Focusing © 919 spot sizee 5 cm’°|2E
laser fluencex 100 J/cm” oljcth. @ oA
frequencyx 20 Hzolvh EFH €4 301] o3 A

F}HALS 571 #13 RDX Zo& A3 H.
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Fig. 1 Problem set-up for 2-cases’ (@) Steel only, (b)
- Steel with RDX in contact.



3. Mathematical formulations

Steel?t ZFe] EHEE sfdstux £ AT
AMe A EHEe uiel 2ol 1-D heat
- diffusion equation™ chemical heat release [4]
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A7 pE steelst Eobe WEolw, G
specific heat®|t}. k= thermal conductivity®] 1,
= steel?} FofolM o] 2=E YERITE o7)A
Z"I = 99| chemical heat release® Y ER &
H, ol ZedA 28 AL & v Algd
T} 12 reaction rate©]il gi= heat of reaction
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Pz @
P T
A 7]A4 Yit mass fraction®]I, wiE species
production rate®|t}. 3 step global chemical
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= #% A 1H )L, BE solid intermediate®)
t}. CE gas intermediate®]™, D+ product gas
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A—> B, r.=2Zexp(-E,/ RT)p, ()
B—>C, r,=Z,exp(—E,/RT)p, (4)
C—> D, r,=Z exp(~E,/RT)p; )

o 7] X reaction rate r, r;, ¢l ¥ 1]t}
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4. Boundary condition and coefficients
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Fig. 2 The thermal boundary condition of front face of

a steel coupon.
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Fig. 3 The thermal boundary condition of back face of
a steel coupon.

Figure 3% steel®] FHFEAXE boundary
conditiong YEMHI AT} RHA cased] 3%
= FH #3F°] gl F717F EA38A steel®
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Fig. 4 Thermal dependent coefficients : (a) specific
heat, (blconductivity, (c)absorptivity.

5. Result
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Fig. 5 Calculated temperature profile of a steel
coupon. (front face) : (a) air, no flow (b) N2
flow, Mach 0.9
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Fig. 6 Calculated temperature profile of a laser-heated
steel coupon. (Experimental data from Boley,
LLNL report 2003)
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Fig. 7 Calculated temperature of steel with RDX

0 0002

Ao M HEo] RDXE 0.6 s oo &5
3 USRS 4 g ok o] AL M = air, no
flowe] £xAANE o] &3RA7] Wi fig. 59
fig. 69l A3} A+ FH7|8AT oA s ARE
S35 7] 93 chemical reaction A4t Al F
% product(D)¢] mass fraction profileS 4+&3}
Rt Figure 82 HF product(D)9] mass
fraction< A4 4ot

1

08}

o
(e}
Y

Mass fraction
o
»

o
(8]
m

g 0102 03 04 05 06 0.7 08
Thne (s)

Fig. 8 Calculated mass fraction of final product.
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6. Conclusion

+ QoAM= oA 27} steeld) 7}EH
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