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A

WU RS, BN SR R R b 0 KR 4 R R B UL 17

ORI BRI AR, £520 — 30us HIAE BT AA BEIA BRI — AN KABHI . AR (H2a
T RiBE (HEIcKkE2) ME, B—KEEERR—ARMARA/DEE, EZ KGR
HE, BRUAR.

EREINEL, JABESEEE, Mo~2. 4, KERREFEEPL (E2al), WAL
AR LGB L, HmKERERAE, TRRRIEZRRKS . AHERRES
Bit, KIGBEEE N, Mo 31203, 7 & 5.5, KIGAMEIH TRANENE, REH S,
THABMBERARE. Hit, FERAEERBREKT XS, EHREsIERERS.

4. BEHMRERNERIERE N RAFMBIHR RTRE.

B MA RS DX Y K HR A T 3D, AW AR KR 25 BT 7 A A FE 4 U (S I R T AT Tt i
{REHE—AKIEMEZ ), BT RS PRI K, K R BTN e DX 1 ok (P
20 FHD, AKX MELGEHTBE R, hhikiBER. E, hikasma, #EEt—
PRE, BEAAEBAKE200— 220 mm 4, SBREHBERERE, HEBREL T
M 1c RF 26, BRERE1900m /s, M,=5.5. REFELTBHOROEKAEEIRE (1) #3us,
ZFHRE (0 #emm, HfE, B—ARMEBRIZIGBIRK, 25— 30us iiH, ER4
FHR R B LB E R X

5. BNAS. EFAR.

MHEILc/EERET R, HiFSHKAR
BERRMER, ATLLAARREEE IR
BHEALE S MPL ., HRE P RS Lof ‘\

R, BEFARH. 3 A TS

SE PR R L MR, AT LA Sk %

AL 16us FFAEIE A, #980m/s, 081 \

o B A AR 2SR L Y OB 3D,

MEFR ARG T B AR, Xt o N

AR EREERA A B E e

'Y, o
6. HBEALYE 0.4 . . o
HERDX M SRE % e b N e "

4T (8 YA — LR S T R RERRE ;

HENeF TR, R4, BEiFFELE B3 BEBBEHMEEEER SME WX E

v,/(km/s)
(o]

MR, MEERS5EPRHESER r o R R W x= 42cm AL B 22 5 B Ja]
Fjﬁ%%_ﬁRDX ﬂ}ﬂ{%@%ﬁﬁﬂ@#&,ﬁ Fig.3 The axial velocity of mixed explosive
R, 2% 3usERmEfG, B particle vs time t.

ﬁﬁ#ﬁii%ﬁﬁﬁ%ﬁﬂqglﬂ”‘t% t; The time record wheln the detwonation wave
fiﬁ_“[_.o ﬁ%%i%’ %%ﬁﬂ@ﬂﬁﬁ pass through the location at x=42cm.

K, 3H, ERMFEMAERT, 1M, =4.8—4. 98}, XFF2—-37um fRDX, EKIE
REFEZ 10ps s MEERNK 3 — 4m’ /g i), FRKIERERENZ 1 — 2ps-*). dtha]
LA E b M Bkt L LA RIS T R JGER L L, SRR A AEZA RDX/AI



18 i i 5 M i Bio#
B K HE R B B FE bk LR BN &Y S us

T KIGHERSRT. EREAB (B2, KUK EATEN RSN E2 ),
R BCSKRHR T R #, ATLUA DR i E .

8. 7EDDT i, MAMRIME KR KA k. ERENE (B2 k), K
REHIKGHH TG PO, REBEST KBINTSE, LRI FaySksh T4
K KSR B BVE 032, BRI RS 2 E P OB BSRERTRAAES, S
BB 0 ERTE, AUKIERE R4, Wi SR T RA. EIHAT LA RREE b AR R
K B R D FF RS R R

# 1M TR AR ISR S T R B T R B

F1 DHSBE DDT T2 a4
Table 1 The characteristics of the DDT
processes of plastic shock tubes

K E KK MEK | HEK | K
EEA/mm T 0 0 | 100 | >200
W/ (mm/ps) % 0. 91 3 0.8 | 1.3 b9

M, 26 |24 | 37 | 55

WK { £ | # | £ | &

HABHR | Comm amf -5

E— kA ® H B

woal | 7 T R
K SR B ) /s { | 15-20 } ~8 \ 3
f.’—i)(bﬁi&ﬂﬁﬁ%/mmL [ 13— 17 f o | s

Es5K3

SAUEMFTRE R, LB — Y RS RO L, 4. A
KX OA % &R KB R E— K ABC [T E, 2 JGEISIBR SRR RE LYK
DHER, By RXEAR S UGERER MM 2R M KB AGC, KK ABCGA MY Ty
B R MUY RIIRE K. ABC MR RIREEMIEL . 55— KAG SRR & FhaE RARFE MnG A Wig 4B
Br) JARRLTE 5 KB EZ R AR T X LUS, AWRbERIKE 258 ke — R 5
AR — JABTE BC BOM# BN . 7EC AL BXIHK. HGTED SpsmEiik. DEhnp
HEE MBS SRR, BE, EEABR—NUEEREESBRE EF. 5K 7 DDT

SR R N AR RER N E R B BRI RIEE iR RIS M IH2)
HUR BRI BTEIIER, BA SR TR BT . KL R BORLE 1% JLA J5 e 2t
RIBRB O TR FBERREEEY, LE6.

B EWRBRIENRE A EBLEX (o) BHMNESEEEEA4, M)¥5.5: TR

B2 T o B S SR E R BN, St RUGERIK (b R B R KE A AR



18 B % . RS IR P ERA T A B T B A MG R R DR LA 19

2.2}
x F
— kS
=
-~ R E €
-4
<
£
D
C//
B /5
A ==
- fG’ <z

x/cm
Ms BHLREMRBEHEILE M5 AR AR EE R AR
Fig.4 The mechanism of the DDT for Fig.5 The flame velocity v vs the distance
plastic shock tubes from Initiaung point 1o the observed points

1. Flame front 2. Compression wave

L L L 7 /H/ //T_‘f;‘t,l
______,__,-"’T/U fo] 0; o .°'/°/ Ladhd I

P Ce), 0 , o o.(ﬂ')o ‘<\\ (c) th) Ca)
(f)_/ _/ /°/° c“/"/‘, °/QC‘EJ;.:£7_./—

- RIMME © MWK

He BHIFIPENBREEY
Fig.6 The detonation wave model {or plastic shock tubes

+ not burned particles. o burning particles

BB % MRy AUKRKE, {ECC IR R RRAKIEE. XI% (b) R4, I Fl—2mm;
() KAE— KA, MR TFARER RO (F26), BEL6mm; BBRCC 4 3 %
B RETKEREE. ERFREIENNEERME D b EGBREM SRR, it
BEEEAEEIRS, KK () 416 — 6cm¥. K () HERK K e) B KIBRE
B RRRK. K () HRHAR R

% it

ALLARDX /Al BIBEL RBE HHIET T REAMBELR. A REHFHREEEA
TR T, 200 Frik. Bhbe. SRR ERANMBMMEEREIE. JFRIEMERER,
A—AHEFETKAZ D, %08 REEE DO WRREEBEMIE D, I mhE
MR, BRI sRRE R, AWEIRLEAEEPLAREH, FEE
S MRS . KRR R R B, MBI B PR S B KRR, T




20 3 ¥ L bl i 0%

ERMBERE, BRI R EEEPFHERI. ORI T R8BIt AT T9E
TRKEER I 8],

8 £ X #&
[1] BEMRS, VHSHE, EH ThmmH, (1987

[2] John H.S. Lee, Dust Explosion: An Overview.Proceedings of the [6ih [nternational Symposium on Shock
Tubes and W aves, Aachen. (1987), 21.
[ 31 Sichel. M., Back.S. W.,Kauffman C. W_, et al.. The Shock Wave Ignition of Dusts . J. 4144, 23 ( 9)
(1985), 1374.
[41 Allen. ) Tullis, Detonation tube Studies of Aluminum Particles Dispersed in Air . ! 9th Symposium
(Int.) on Combustion, (1982 ) 655.

(5] ML, FREEBIEBHR, RBBEMES, FZNES, 1988FETH, EF.

(61 RMHE=S, MBS, 44> (19843, 54.

(7] WRAS, BEEHFRTEEERNDIE I, BERH, 23 (6) (1980, 1.
(8] MHEHAY HEANBHSAEESBHNEH REEMBIKES, 19875, Wi

THE FLAME STRUCTURE AND THE FORMATION
MECHANISM OF DETONATION WAVE FOR THE
PLASTIC SHOCK TUBE SYSTEM DURING
DEFLAGRATION-TO-DETONATION
TRANSITION PROCESS

Yang Shiging, Wang Sunyuan. Yang Quanzhong, Xiao Xuezhong,
Huang Renjun, Fan Qingwen, Gao Yaoling

(College of Chemical Engincering East China [Institute of Technolog )

ABSTRACT A streak camera was utilized to observe the structure and velocity of the
flame in plastic shock tube system during DDT process initiated by uan electric spark. A
dark zone\wilhin the flame at deflagration stage was observed on the pholograph of the
streak camera. The complexity of the flame front and its structure was shown for the whole
DDT process. Gas-solid two phase flow was observed in the tube clearly. The sensitization
of aluminum was verified.Aﬁapplicable model of DDT and the structure of the detgnation
wave have been proposed on the basis of these experiments at the end of this paper.

KEY WORDS plastic shock tube, DDT (deflagration-to-detonation transtion). detonation

wave, flame structure. dusty explosive.



