%38 % 1M wOE 5 W ik Vol. 38, No. 1

2018 4 1 H EXPLOSION AND SHOCK WAVES Jan. , 2018

DOI: 10. 11883/bzycj-2016-0152 XEHS: 1001-1455(2018)01-0212-05

BT RAR S B AR

THFE O ALKERLEFRR A KL AR
(Ll 5T R MR B2 5 HOR R T 900 % I3 1000815
2. o[RS 3 Tl 4 SR 3% Tl %2 & B R BFSE T AL 5 100053
3. P AL Jr 5% b2 T AT LA 7] L BR TG 7% 710302)

TE . R A g B0 B A R S 0 30 0IF A 5 s 1 UK R O 2 R b AR R A A AR BRI A R
Y 55 T 1 B3 R S 24 AR 08 AR S S, o L T R A A R SR AR AL 0 IE T A O B A A R 1% & O I i &
NP R S R AR L . SRR, A AT 4 RO R B A I 20 2 R A b A S S RO S A R R
B8 RIS RUAH W) A 5 [ B R B0 4006 40 0 45 B R 6 O A 24 TG ik 5 24 0 B L RGHRGR o 5 2 Y e
PREIE F T Sy VHE A DT A B 3 S S 24 M8k 58 A Bl S B 0 5 i AL DG B B A

SRR R R G s HGE B PR BB A AR

hESES: 0383; TI5 E#RZE R 1303599 XEKARERD: A

AR S B 2 KR HRPR Y A TR AR S O 2 A 7 S A R A A 7 SR S R A
Z— o DI R S S 24 1R e A S A B L X A T S 24 R e S8 A0 Y 1R L O G I ) R B A E
SEE4HE 7 SR AR R i e B B AR B B S, B XS R A S5 R e 1) AR S B A 1 BF T A B T
BRUR IR PR RL, 4n T SRR KE SR R R B8 2 11 TLO A AL Roberts 27 fil BLEVE AN HI &
REM MR Betk 1 53 1Y) Hasegawa 527 | Sato B7  Baker #5170 HH Bl A 55 78 1l Waston ASEHIT 45 fH
I B AR AE T R S 2GR B S S B ORI K S DL SR AR A, 5 A G R R A R AR £ AR
ZRBK,

T ELSLROME A 35 AR S AR KR 8 B LR B A SC R R A O S 2 REIR R e B S
HRCE B IFIT R A % 450 B A 5 25 A e S B F 5 X LU 2 B AR (BL A AL R A Waston BEY 45 2
PR PACHR GRS T 3 107 0 T A AR R G R A S A8 TR A 5 B A B 2 AR e A I 1 R LA

1 HEYIEHFEERD

A T S 24 A R R e PR S 0 BB 2 AR 2 R TR BE BV R B e S L R T 22 W AR G AV S
1L R AL RN U SFE AR B AR IO DL T L 45 B REIR A RS KA TR 2 L 3l BRBE 38 0 i 1 1) it (B RO 3k
frRe et .

L1 REEEESHEHNXR

MARGEIRIE 43 BT, & S8 245 FAR B SR B 0 4 WO BUIE BB BB AR B A0 AT R I A R i R
PR TR AT DL 2P O R (BUE B AL ROR A ) . R ST IR I Py BABE B R o, JARE % Ak 8 48 5t
AEH AU RCR N ¢ U TR 22 1] 2 ) A8 S oy 00 G B R

M = P, (D

MBRBE A v 2 W R HOC RN

v =W’ (2)
2R o by HE N

« YRS EE: 2016-05-26; 1EE HHEE: 2016-11-22
E—1EE . FHTFQ980— ), & M+, BHTEN; BIESESE.: Kk, 2tlbit@bit. edu. cn,



1M FHOF L AF . R 2 HRPR PR S A5 1% ML 213

M = cpW'P, (3)
XoP A PR RN 5, AH [R1R 8 T E T HR e o o3 R v KA R B P AR R, KT T Tl e R 1 B A AR
BN AR FGE 5 BR R T AR B Rk R R L]

g oc v (4
W) ik 24 R e i PG i S 2 WORIOCR R
qoc PoW? (5)
ATy 1 G i Q H 2 W C R AT ST IR R
Qoc P,W* (6)

A q IR R AW HGE R W 25 R W EEES 0 MR 5 2 i 2 ] A DG R
1.2 KEFRAEHEESEFNXR

1T S 2 RE R BT o 1y T 1] (4 R o 48 S i B2 AN T, 244 B 8 R 1 KO RUST I, T ok
KA ST ALL R S 8 S DR A 5 B S O RS LE A ] T BRSO RS R T B I, T A
JHGIT AN D 655 K AT L D) BRSO F- T ) BAGE ES E E  SE RN

q oc (%—F%) ¢P)
TR ] B BT 1 2 BRI X B ) B AR, i RO R
Qa(%+%j (8)

Kl iaraz varva IR,
1.3 AEESKFEHEEEOHFEE

P AR SRS B AT AT, A ] P Ak ) A k- AR YR A A B E RO L, AR R S C6) L (T AT A R A 24
KRB IS 7K Y- T3 18] B A

as
=a,P,W’ (R +R j (M
X TR B KPR LG R ARG &, S 25 IR R R I OC R
Q:a(,P w’ (R +R j (10)

2 RETGMEIIEE LIS
2.1 ZEBHE

TRRE Sk B e 20 B 2 D) S R FR L R 1.3.5 M 10 kg 45 4 Fh2h i, LR IR E N 17~
23 °C . AL AR I o T 3 BT IR S KA A% ) D A B VR K T S AR A, B 1 =N 7

PR KA IR 2 4351 R 3.4.5.6.8,11 Al 15 m, L4 A & ULIAL 1,
Propellant
§ 5 3 2 1
Test chamber ! 0 2 ‘oo
'_ __________________ -IT T T T T T I
| I
1 |
1 |
: M Data - :
| Computer | | acquisition Sloquce |
| |
| |
: | Trigger :
e o o o e e e - — e = e - - -

P 1 S Uy S A A

Fig. 1 Schematic of experimental arrangement
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Heat radiation propagation law of propellant combustion
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Abstract: In this paper, we presented for the first time a model of the propellant combustion heat ra-
diation propagation by constructing the physical-mathematical model and verifying with experiment.
We performed tests under the free field conditions of the single-based propellant combustion heat radi-
ation, compared and analyzed the ball body heat radiation model, and verified that the column model
can truly reflect the propellant combustion heat radiation propagation. From the validation tests we
found that under the free field conditions the data from 4 types of single-based propellant combustion
thermal radiation dose of 1, 3, 5 and 10 kg coincided with the column model, and by fitting the data,
obtained the quantitative correlation of the thermal flux, the thermal dose with the dose and the dis-
tance. This provided a theoretical foundation for accurate assessment of the damage effect of the sin-
gle-based propellant combustion.
Keywords: propellant; thermal radiation; thermal flux; thermal dose; damage effect
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