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Influence of projectile material on ammunition disposal with laser

SONG Gui-fei, LI Liang-chun,XIA Fu-jun,XIAO Dong-sheng
(Ordnance Technology Institute,Ordnance Engineering College , Shijiazhuang 050000, China )

Abstract : Aiming at ammunition disposal with laser, it is simulated that the different projectile materials’ influence on
ammunition disposal temperature field with laser. The simulation is made by using ANSYS numerical simulation meth-
od and single factor variance analysis. The results show that the influence of projectile materials on the temperature
field distribution of ammunition disposal is not obvious. The highest temperature of projectile backside with laser is
close for 60Si2MnA and D60 projectile materials.
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Figure 1 The thermal damage simulation process of laser radiating projectile
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Table 4 The experiment plan of projectile material factor analysis

o FE | REHMN | KRN | GRS il s
1 REITE WO T R w
NRTNEN e e i . . : e | 60SI2MBA | e | G BIOR HOE
AR I 2 AR A SR, SR B 2 ATl R L3 ok
MR A SISA .60Si2MnA . D60 45 #5725 £ fif k1 b | kg | P90 | oy | T Smms 0 8
e =x X \ . = o Smm; 55 BT [E] 10s;
JF, /N AR B M 3 2 L)L SISA Al 60Si2MnA 4 Jf J o | PR gsum | B oo
Q NITIEN ) =] }E ZZ Y - y N “ — —
2 HRZROB TSRO, 122mm L s g a7 o B 07 HOA B2 B 5 0B U B
B ) -y .
J:?i—é’j LI D60 E % o ZIK NEl 15_'5_?% 60Si2MnA , D60 FiI Table 5 The highest temperature value of
45#%1;(] Eﬁ§$1zigﬁﬂ s Tf;ﬁéﬁﬁ% [lrﬁj ?#ﬁ”z EI/‘J ‘%RF , projectile material factor simulation test
30 3 R R SEA A A DG S8, B 5 AR BN SO FE | OKFRA iR T
o REHA BT TR B IRLEE 35 3 A1 B 5 i 00, LA 5 437.183
HOGHERES BN 1 %2 223 s, KR R I N Bl e -6z
4 R 125,39
*1 BEMFEHXSRK b D60 400. 687 392. 51
Table 1 Some parameters of projectile material 351. 439
524.83
S8 R/ VIRA I ISR | DDA AR ¢ 45#5 498. 82 489. 68
B (g+em™) A /GPa /GPa 145,20
6OSIZMHA 7. 74 0. 29 206 79. 9 I AN \IODA)I: SOLUTTION
D60 7.84 0.295 207 80 St
A5#4 7. 81 0.3 212 81.6 TEME - (V)
. PowerGraphics
%2 REHRHEF
Table 2 Thermal Conductivity of projectile material SMX =835. 116
N o=
60Si2MnA D60 4544 ?ﬁfrr ([))E?f??’gg
G %/ G/ g/ = {(1]3(%%’3
I T S FT e =F
391.346
ke | x| SK) = B,
B2 669608
200  29.308 100 48.57 100 48.15 R
304 30.145 200 45. 64 200 46,47 (a-1)
402 30.982 300 43.12 300 43.96 ! AN TR
502 30.145 400 40.19 400 41.45 180 TeME-s
610 28.889 500 37.68 500 38.10 e s
720 27.633 600 34.75 600 35.17 360 oo
786 24.402 | 700 32.24 700 31.82 Wiigs suri R
— — 800 29.31 800 25.96 240
200
3.2 RBHR L HE M 1o //
b
FRAR LRI 7 5, 5 T ANSYS #4707 203 o LI TIT LT
, e W ey _ 173 %5°%7 %9
B AR B AR R BRSBTS B TIvE
(a=2)

N TR B S e P an ] 2 B



742 Wt 5 e 4 543 %

TEMP (AVG)
RSYS=

PowerGraphics
EFACET=1
AVRES=Mat

SMN =43.522
SMX =676.963

N =1
*DIST=.065507

#XF =.002592

*YF = 506E-03

*ZF  =.009862
7-BUFFER

=
184,287
B 254,669
B 525052
O 395.434
B 65816
B 536198
& 606581
676.963
(b-1)
1 POST26
AN TEMP 2
TEMP 3
TEMP 4
500
W=l
450 *DIST=.75
#XF =5
400 AP =5
_ ¥ZF =5
350 7-BUFFER
300
VALU 250
200
150
100
50
0T 3 5 7 9 11
2 17 6 8 10
TIME
(b-2)
T AN NODAL SOLUTION
STEP=1
SUB =5
TIME=10
TR " (e
S =
EngCeElQraphics
SFACET-1
AVRES=Mat
SMN =68.578
SMX =779.953
AR
7R 000
ifﬁug'gﬁg?‘g
L0
B L7619
= 226.661
B 30570
B 81l
B 463786
B siis2s
=R
B 779 953
(c-1)
T AN POST26
TEMP_2
TEMP_3
600 TEMP 4
- W=l
550 *DIST=.75
#F =5
- / HF =5
o 450 $IF =5
= 7-BUFFER
2 400
-
g 350
5
£ 300
250
200
150
1005 2 1 6 8 10
1 3 5 9
time
(c-2)

2 REYTIE KR

Figure 2 Counter and time-history graph
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Table 6 The diagram of variance analysis
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