2012 £ 12 H

BRSBRRESH BB AP E RS $23 .

doi;10. 3969/j. issn. 1001-8352. 2012. 06. 007

BRSO HRES B MBI R ARTR

FEHED 2 EHE"

o fe”

mERY & kY Tika?

@ T LK F B FAHAA K LA ARF T F S (I 5877 ,210094)
@ Wl T db % &AL Tk A PR 8] (L 7 KR 030008 )

[ #]

MRS (RDX) BATFER R i BUE 22 B Re I, DRI 7 3 2B Pokb o i v 2 1 B 22 A e B DA Rt

AN, Ry PRI BE R R, LT T — T Bl R L T B L Rl i RDX R A IINE Bt T A B
SCEVEAR A TI%%E B A9 450 S T AR IR, JF3 RDX R AT T 200 A, 45 R R 1% A shit 2 ikl &
X RDX B BH X B SR , B N 2 B SEAR IR 4R 22 e ERELy, T RER 22/ T 1. 0% , BET &2 RDX

KRG SRR IR T 2
[OCHE ] RDX MbRL HIFRFFFRE st
[/3+259] TI55 TB932 TQ564

Ell

il

H R E A k25 A =R N T RR & T
RO P RORAR, Ak 22 TR T k2
Hildk T2tk A shifbryseai™ B4 (RDX)
SRR K 2510 B2 oy 2 — , H T 0 e
LR IR K 2 1 7 i S5 R K 2 B 45 R
RDX MTEL i gt wtd K2k A sh ik T
SRR T R 2T I R T T AT, SEBIK
2yl vt B rh RDX WY H ks skl 42 m k2
ATl R A Ak 5 B i B B A M SRR

FET AL A P2 dr  RDX [ AR A Rl 2 K, i
Bk 22 A AE s 6 Rl AR T b S S SR, B
SOk R AS BE 14 82 24950 ) R R, 1 B 2R B
b BV AR 7R RDX M RPRLE R A 18 wm A2
£, S B WK GBI R A B, RRE & &k e
bkl B4, s it g #2075 55 40, RDX & 5
YR G BRTRL e IR AR A ) DR s g | ks A
FL T 5 R R M 77 R AR R A 28 4 i, 3k 4 )
SR T AR Ok T 1/ 2 TR M , 33X st i B8 3 — i
BRI ERE, EEXF BRI, AR SCiR T T —Fh By
PR L RO PR, DLSEIE RDX MR e i 2Lt
Ak,

1 PfFBBETFEHREEZITRTIERE
1.1 P#BEBEFEHEEEIIT

N T P RDX BPR B ki 7 v 3 51 ) S
TEIRIME Sy Wik RG22 e 4 RIS )8, AR S0
B IE BT WORL B Lk R R B T RS
FESETT TN & KGO T T — b B R T T R

+ W HHA.:2011-05-26

i

THER

S

A E TR ARIEEE L PORG i
BeF OB RO 4R RGBS ANE R
SIPATE OB Sh R AL BR07 R By R T AL sh
BB G, WA 1 R

S (.1 A NN
N\
(=)

= JECJRE ;2 — RIS ST 53 — B IR 54 — F2AaPbL;5 — 3R
HEHEE 6 - FORHE: ;7 - BHE A8 — fRHG: ;9 - By Al
45510 - M 11 - SEPATE (& 11—1 \11—2 11—-3) 5
12 - R Bh R 5 13 — TR AL 22 514 — B KA
15 - fLEe e
11 By H - BT R 2 1 5]

WRLG 8 EETERHE SR T B HORHE 6 433l
SRR 8 FMIACRHE e F 5 A% AL 3 3
FRIRAR SRR 2 b AR IR SO 2 SR 1 FE R, BT
R4S 9 [ TERERHG 8 Y, HORHB: 6 PN 2REAT B0k

EEBN AP EMR(1965 ~ ) T W TR, BFFET7 1 . 2 BEA RN TR AR A . E-mail : dypdgd@ 126. com



.24 . & W %% #F  Explosive Materials

5541 B4 6 ]

GEHEY 12, E AT R 11—1 11—2 11—3 4351
HEkHC B A S, 5 —in 5 R IR, IR
e 1 5 7R OB R 5 1, ARER 10 433 S5 AR £
HEMRIE 22 13 I B2, D i E R 14 B A
L4 b, Bl shde & 15 Wahiais

TR R B PR AL B R AR IS Y, B ML
FEAEAL B 13, h B B AL HLIK B, Rk
kR FORHE B TR R HL L CkR6
ST HORHE BB 3 41, 4350l i UL ZEA Bl , IR
R A2 8 ) 2R3 3, 48 BRAV Bl mT (i 50k6: P 1K)
YORMES S M S TR IB AT 1Y B2y b, REA R By 1k 3
RIS R AR 240 F R AT BCIRAS

BIXF RDX T8 ik i £ B 1 , By >R By e v,
MORL BEHL RS A RER - B SS 5 BB Y
R &R ANE I RL, N B A4, O
FEHER T =B, b T B O AR A R
S35 b R HE R, HOJG s R i R Bh 1,
RDX Ky RHEIIARE B i 2% 5o 1 v AN A7 A A EE 42 fi
Kok Ao Tioh  BHER A AR RDX FEHT A 2K
LR (AR ) IRy, BIRL A (BE T
LKFT B 2 ff1 ) KT RDX R RFAG 42 8 A, &
), e ek R e T P 2 BEoR Y < RRALT T
W2 A 3 s i< ZERR R B4

i |j N

P2 AL A 1 3 4L e

TEIEH TAES, 1T B 1k AR PR R % 2 = A
BT, 2 B AN B B4 =2 91 18] TR IS b
B R T UL B i e R
1.2 PfBEEBEFREGHEETERE

T B i L FE T s PR R R
HRUT a2 g B AL R X O R R A T R
BRE RSB T R B — B A 14 0T i s A
AW 3% 5T it Y0 (8 552 B H ALY IR B ot i, ) R
WML BERT IRL I BE 1 = AW/ A, SR 5 HTTEE 28 %
A IR BT ek B A T AR 4

W=l [AW/A]de =] Ide

AT DAVERS T F A B — sk [a] BOmUR g B3t B
W, W s T i EL L,

JURERT 8 1 LR RDX #PRHIA L5 B

(RERIE) , LB R A AR A OB, ) Bhes, I
Ji FRAS FE R B P AL (I 5 T B ) | ek 8 ket
G B2 S 0 BT P28 B i R A s,
A B ot 58 ot kb B . Be 5 R AL
JETEEL Y, RDX Ky RHE R BB T IS 5 BN 75 7 B
B e B2 AL, DAk R i o R PO A A R EE B fi
i S AR RS FE BB B B AR T R R A B IR
Tehd Rz S, 225 HA —DEE (5
GRS B AR5 E T, Rt B
P B R SRR RN R R
()BT AR A T Rk 2y Qe B E AR M S IR B ()3 22 hn
Bl
2 RDX HAZEAMNERXR
2.1 FEERRIREKE

RDX #3#H(0.5 ~1.0 kg, ki 18.48 pm)

sk CER(3 M) BB G (A k)
2.2 RDX H#=BERiNE

RDX #PRH 4R 42 B i 2 3 ok [ 52 s <105
MER, A HCE RS, ¥ ke TR &
L7 iE M AL, T SR A RDX F gk, T 20
& L1 RDX T8 sl—A~ R 4E 1A, B & RDX #kHY
W2 AR BTAE K, BB BELARRT T 5 1)
FAEEARTERG K A 1k, RDX HARHEFAME INE 4 fr
/No BT RDX P2 AE BN B A — 52, ik
Y HTE R RDX AT 1 By i A AL 35 91 A0 >R FH B
A4S E 4R SR R A T R AL T

El 4 RDX HARMEAINE

2o G AR R =10.8 em, HAZ d =2r =
18 ecm, B4 r=9 cm,tana =1. 2, =50.2°, H I,
RDX ¥R 1 f 20 50. 29,
2.3 MEER

K FH I 2 s <1 D0 4 19 RDX B RHAY 19K 22 4,
4 50.2°, 2 B[ R4 B A5 PR 3 M X R
KR FIAIAL RDX B AWK, B T2
ANRE A M sl SRE PR,

B, Ry T 4 1k < BRFL™ DA < 205 ks ™ Bt



2012 4F 12 H

BRSBRRESH BB AP E RS 25

S I, B R L Rl R R AR A
T RF RDX A9 5 £ (50.2°) .
3 RDX #rbtEidiE
3.1 FEEBRER

RDX ¥k} ; B L L F el PR B ( FL AR L o
FEHEAL,
3.2 RDX EZLEZITE
3.2.1 miHEEEERLTHITEIRE

FHH T REFREL 50kg A9 RDX Hpk}, 43680 A Bl
i HL L B PR BB Y, B B IR 322, 4
ke/h FTIZ RGN, I8 3l B id FF 146 ) 422K %
PRE, B SE R, AT AILEE 6 R B T SR
B IE]

T AN HIFRKEL 80.6.120.0,160. 4 kg i) RDX #}
Ak, 8 AR T2, DATRIARE A9 o) S i 3
HLBRS Gt B IR 2
3.2.2 MTmAHEERER TRITEiRE

FHHEFREFREL 14.5 kg B9 RDX #yfE, 230 & A
Bt e L Rl R R N, TR IR B
26.0 kg/h, FTHFZ RGN, JE Bl B s FF I 46 1) 42
BEE R, BRHESE R, AR AULEEERHE STl
SEMURHS ]

SR 0 il IR R 84 (160,280 ke/h, 4%
M AR T E4AE , 42 3 it 14.5 kg 19 RDX #
BE GBI 2
4 #HR5TR
4.1 fmpLEEEERER THITERE

FH Bl i L FL 7 B o P2 DA — o I Rk
LTS B 1) RDX Ry RE, 3 Ay b R A
“OMTIORLT B G B okl R L e 1Y
5], TELGTREE RN | PR, Ik R 14322, 4

kg/h,
K1 AR E R AL E
ENUN (RIS Tt it
ity R Jiti/ i)/ R/
kg kg min %o

1 50.0 49. 665 9.3 0.67

2 80.6 80. 000 15.0 0.74

3 120.0 119. 424 22.3 0.48

4 160. 4 159.999 30.0 0.25

M2 1 AT, 4 2300 B Al A 8 7 Jo o 45 S B
JFhE S BRI 0. 335.0. 600 0. 576 0. 401 kg, it4:
WEHH 0. 67% 0. 74% 0. 48% 0. 25% , ¥1/)\
F1.0%,

FE53 VLR IRHE B — € A TE 00 T 3L T B

WRER: BYERERG 2, PR VA,
4.2 HTmElEEEL THTEREG

JFE )5 e F, 1 R e A2 S AN () 1) ool sk
TELHE AR ) RDX BRE, RIRERT LA 3, P ik
WA “HRMFIRORE B B, kbt R e sk FaE 1Y
A1, TELGHEEE RN 2 FR, PR BN 14,5
kg,

A2 KT mAk ER e ELITE
ik eI ik T

= B/ g ivg I I/ R/
(kg+h™") kg min %

1 26 14.388 33.1 0.77

2 84 14. 446 10.3 0.37

3 160 14. 404 5.5 0. 66

4 280 14.380 3.2 0.83

% 2 AT, 4 A3 He s AT 7 JoT o A S Bk
AR /N 0. 1120 054 .0. 096 0. 120 kg, i14+
RN 0.77% 0. 37% 0. 66% .0.83% , t1#f
INT1.0% 3853 U B AEAS [R] ikl s B i 4 0L
T R R B PR RE R R AR S PR M
5 it

FEXfE R MR T ECE 22 1) RDXOBMAR A T2 7]
LB TRl L RO AP A B 4290 RDX
Fypb bl A A N A5 S .

1) A4 RDX Ky F 2R %2 B AR (50. 2°) i it
T AR IR AR5 1k T RDX HrEHE Ik
IE R AR ORL AR

2) B AR RE S Bz Ay BIL A Bz 7 120 2R H B e
HLAPRL, EURH B 5 Je e HL 2 T B, RDX Ak FR
ALV T I I B0 v 7 B v KAl ML b ot A B
AR T B R R e SO AR BB TR PR
BT IE T R A B AR TRk e R Y
&

3) K FHIZ B i v WL 1 B PR A R it i
RDX B, #fi 0 T RDX MRkt B L2 3 51580, %
RGBT IR ETE 1.0% LI,

S % X #

(1] XBEMR, X 20, BRI, 5. A0 i 7e 2 2t i
ARUFFE[I]. BERARHF,2012,41(1) :11-14.

[2] Pohorely M., Svoboda K., Hartman M. Feeding Small
Quantities of Particulate Solids[ J]. Powder Technology,
2004, 142(1); 1-6.

[3] Mitchell J. D. Vibratory Feeders for Powders[ C]//1998
International Conference and Exhibition on Powder Metal-
lurgy and Particulate Materials, Las Vegas, N V, USA.
1998. 483-486.



.26 - & W %% #F  Explosive Materials 41 BE 6 W

[4]

(5]

(6]

R, BT, B AREA ST R EORBIR[T]. (7] RAZ, KRB, BT, %, RDX T4 #R 5 mm [R %
REMTEL,2007,15(5) :547-550. MIZEEHTT]. JBERERFT,2011,40(5) :15-17,21.
ZEia. BEASINE RGBT D], dbaT b [8] XS, REM, LRI, XIRILANE 7 LIS
L K2, 2011 [J]. HEZRIRF24R ,2008,39(4) :317-320.

SREE. R E R RS N AT (D). L LR [9] ko, HoRMmx S M. dbut A2 Dok iR
K2 ,2008. #,1994.

Study on Continuous Metering and Feeding Technology of RDX Powder
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[ ABSTRACT] RDX inherently presents high risk and poor fluxion property, which would give rise to potential safety haz-
ard and imprecise metering during the continuous metering and feeding process. To solve these problems, a new design of
the anti-electrostatic electronic belt scaling equipment was constructed and a rational hopper was designed also by measuring
the angle of repose of RDX powder. lIts structure and working principle were clarified in detail, and a series of metering ex-
periments for RDX powder were conducted. The results showed that this automatic metering equipment could transport RDX
powder steadily and evenly with high safety performance, the hopper could not be bridged, and the metering errors is less
than 1.0% . It can meet the requirement of continuous precise metering of RDX powder during feeding.

[KEY WORDS] RDX powder, anti-electrostatic electronic belt scaling equipment, continuous metering, electrostatic,

metering error
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On-line Inspection Method for the Transmission Profile of Industrial Explosive Cartridges

XU Haibo”, HE Xiaomin™, DIAO Jianbin®, XU Liang™®, LI Xiuxi®
(D School of Automation, Guangdong University of Technology ( Guangdong Guangzhou, 510006 )
uangdong Zhensheng Science &Technology Co. , Ltd. uangdong Meizhou,
@Guangdong Zhensheng Sci &Technology Co. , Ltd. ( Guangdong Meizhou, 514795)
(3School of Chemistry and Chemical Engineering, South China University of Technology ( Guangdong Guangzhou, 510640)

[ ABSTRACT] To solve the problem of abnormal profile for industrial explosive cartridges during automatic packing
process, an on-line inspection method is presented by using machine vision inspection technology. During the transmission
process, the feature line of industrial explosive cartridges in these images are extracted, and both the transmission detecting
method based on edge-line detecting and rectangle locating method are constructed. Algorithms and simulation experiments
are performed by using Visual Studio C+ and OpenCV. Experimental results show that detection speeds of both methods can
satisfy the requirement of a packaging production line, and can identify and diagnose for abnormal profile for industrial ex-
plosive cartridges accurately and quickly.

[ KEY WORDS] industrial explosive, cartridge, machine vision, on-line inspection



