2012 4F2 H

AT REEEELGET N X B -35-

BFEEEZS LESRMT MR

x Av

FRAEY mEY

KA £

(DA 32 ik AL I A7 RN 3) M Ak 4 3] (A8 22 =9, 365000)
QI HE LK FME FK(ITF,100081)
@ T A H HAFIR R A NS (LT ,100085)

[ 2]

R T HE S PSR AR S IS P T TR S0 3 B KRR R RO AR

JEC B SR  UEW A BE R TT R T 755 A AT AR O B P v 57 80 i FR i R sl o s W 1
T RARSN , 23T 1A ] IS 1) X R A IR S F4 50 , A 0L ST ) AN AS 52 e R g i 50 e o 2 T L phe 7 R i 41 23
PR B R/ NFIR AT AL JEE T SE 20 T A S HO FLIEEE Y] 20 ms, HERIZE] 73 ms.,

[CHkiA]] HFHEE 57808 BRI ZEHIRTE
[/+25%5] TD235.4 TQ565°.2 TI51
55

PR IR FEF B — IR
UPIR E W B %E B AR RS Ty R
RO JLA , FEORUEAR BB 2550 PR LA 1Y
RUHE T, BRARRE A I 2 Rl oo gl 25 47 T 5200, 2
KW TAEBAR DB MERE , 75 51, i R AR
BRI AR 2N 5 58 5 = R0 25 G B AL 25 T THT L
BT RIFRCER" . PR ERLEBEE AR A E
AT DA NG IR By O AR, 1 LT i i
ROR AR A0 THE R A | BEREAR I M fit
PRI —HERS

N TGRS S ST EE TR IR 25 Ak
e OCRAGRL BN 1 5 i i R A Y ik T A
PR S
1 IREIEHR

LMy —rE A A4 RIR, KL
WRRERAEI SR, T KA, H BTFAE R
HH ) B R B R i i AR 22, X AN T ik
FR L T H2E S i U 2E  BRARGR Rs e
AP AR SR E R A R, B FE R R TR
T A, FER VR BEARWTRG N, S R 1k 5 i
Heprin) Bl H 2528 H
1.1 BESH

K TR IRAL 6 B i, 5 B i S Ecn 1 e
N, BB EE 1 2m M LR TS5 RHL, FL1E0. 165
m, fLIE14m, 35 2ESm, fLIAI 7 m | HEME BE6 m | 7
HE HRPLLRS . Sm B BBE3ONFLA A, R H

* Yr#s HHEE.2011-08-23

° ° ° °
X
° [ [ ° [

L. 7
[ ] [ ] [ ] [ ] [ ] [ ]
IfLEJJ‘LéJz: 5.5

G
PP Jaems

EELE A2 0. 165
EEKE: 5

=N

B 12

FEHCL: 9

1 RS (A m)

THRE RN, FLCE — R TR, IR
FHRALEE/INHERE F 7 B A S S0 30y 58, B ARl 4%
SR AW A AT S [R5 FL I 28, B UCEmE AL
[B]FE] 17 ms, HEMRIIEH] 42 ms,
1.2 HiEkE

HISEER i 60 d, Ml 4 v+ 15 45 BRIk 3
B 10 4, LT R RO BE 10 41, AR
PR RESCR B 3 4, ARSI FR B I 37 A%
B DAORAIE 2F FL B R A S i R 10 BT i, A A i 4R
MG KSR, A2 PP L8 R0UR
SRR A R 3 15 1)1 3B R A FR A W
A7) UBOXS5016 H2: 1 4 20 8 /e W DU A, 3 /4~
B— A HAMRR A B BRI IE G A3 N E R

{EHERN XM (1975 ~ ), 5B TR, E2MNFRBESH TR AR EHETAE, E-mail :yahge@ 163. com



- 36 - & W %% #F  Explosive Materials

541 B 1

bR 2 Fros AR R R A R O o E A
JEA T L, 3 B IR E A R AR ES L

75okas\
75°

25 5

B2 I B T (B m)

2 ZWERSH
2.1 BEBRSH

SRR B A R IR B 725 s ] ofe i 12
FRCR . KBURAARGEH™ 1R A | B3R 1 7 ) RLRS
FORMIPE R, S0 HUE S 1Y B — K B 60
em HYSH KRB 708 6 BB R bR i L AR B i
2 m® AR, TR GHURI R A R 3 25 T B
RAFEH R SRR GE ok 5, i
JRGEH A H AR A MR R R AR 1. 8%

A o X ke R M S i Bk M R T AN, A R
PEAR Gy HRHE R T JO RS 7 A1, M RO B, R L™
ARG L) K 3 TR, RS B RAE

Pl 3 hEmicR

S B WG AL, I/ INHERT, 5 LI R
#)7.5 m, HREER/NR 5.5 m 22 R R AE T ] 5
PR BB BR 1 SR MRS, B
R 9 UCLIRIBA MR, 5 RCR A L SR A TR A
AT AR o T e FH S A T I A A R
MRS, SRR S (R it ) WAk 1. XAk
WTE PRI A F LA AR A AN S 00 T il ad ok
FLEE 8/ NHRER  BRIVBR e e AL A R 8 A B Tk
WA BRI, S b & B« SR AN [R] A B[] ]
BETERICRAT 22 5%, A S B B A SE 0T R] , A4 R
TR A B ESOR ST B i ok 1T LR v 7
ORI TR B . BRI R |

PEEF ORI — W 5 W H AR TR ok R,
FEL - 5 E A B R R T T LA B R A
F 1 PRIEFE

i 5 1 2 3
FLEE/m 7.0 7.0 1.5
HEHE/m 6.0 5.5 5.5
BF AR/ (m’ - h) 276.2 349.6 363.5
wE JEAR /A 1 I x
gif FAERCR/ (m® «h ') iﬁgg 320.0 270.0
H R/ - 2 3

2.2 IBEIRBI O

2 R R 7 M iR Sl 12 5 B ) B R
FEWA 71— SR MR R B AN Wi/ TR A 1A
SELE B i 3R AR 0 5 B RGBS e
R a A A A MBI, — 2 SRR 5 R A 168
PEIE RS AR 3 92 2 R 8, S BOAI R AR
SRR SRR, 25 5 T BG4I 17 34 R X6) 0 395 ) ik
IR B R WA AR L TR, 5 5 S EGh
e KA, 0 R B IR 20 W D S8 2 47 0 4 S5 I A
I, B B 85 X AR YR 1) 2 PP B AL v (5 AR B,
REtE N A IS RSB iR 27

FEMR S HOH [R] | b BT 45 14— 3R 4% B A
10 HA R R AR Sh ARG . 1 4 Sy 3 il i 2 i
2R, MR R sh I (B B 0 2. 67 em/s, WA H LR
SR UG TR R IR 2l AR 57. 37 Hz, i B
I EA SR (10 Hz 2247) , A R TR i,

4

2

0 0.2 0.4 0.6 0.8 1.0
BFiE] /s

K4 HL R AR IR S R 2

2 S5 PP AE B (] B R B R R S
(HEOEE R A fLAc 2y Q) IR Shid (T, Horp
PRI 52 m, BAFLZ i 156 kg, FLIEJZELY] 20ms
[ $EH 73ms AOIR BIIA S A K

DAL R34 24 T A R 461, X6F L 19 i 228 9]
Z MR B IR ST , AT LA S FL ] RE 117 ms | HETR]
IE 1165 ms 445 A HR 2 B K | iR S0 000 23 43 A v i
FAXFER T PR B BE f AR (8] EJLF 4R A — A

R /(cm-s?)




2012 4F2 H

AT REEEELGET N X B =37

k2 RREEM TR ALK

P Eﬁﬂéfﬁ}?ﬁﬁ/ FLIRJE A k) 42 11
(em-+s™") /ms /ms
1 4.498 17 65
2 4.090 17 65
3 2. 666 20 73
4 2.813 20 73

T (KL S) 5 ML AEHA 20ms  HEB] ZEHH 73ms 1)

FRIAR SRS /N A7 224> e (EAE ELAR X 4R P g

T, LR, #07E 25H DL E (I 6)  Ik3haE

RIS AR S, AR T R AR B Pk )

faFE  FHULAT DL SE I B ) — o R g T iR B

AR, 30 I R S SIS ] S T AR MR SRR 0k I
TR 3h fe 3 A BRI L

0.40—

— 0.35r |

% 0300

E 0.25}
< 0.20

0.15;
il
® 0.10}

0.05} |
0 m’\“/ﬂmw\ . . . .
0 200 400 600
P /Hz

KI5 ALIE] 17 ms BRIHR S A K]

0.14
~ 0.12}
E 0.10f
S 0.08 |||
iﬁﬁ 0.06}

0.04

0.02

w W %MM& LT .
200 400 600

A /Hz
6 FLIH] 20 ms BEAEHR SN E]

0

3 &g
1) SEHR A5 FUEA |, (i 75 I H R B

H 2 RO, DS 18T LA A = AR IO
R IR BN , BE— 24 A o175 R, P H
R AT R = BE
2) G AT AR AR S AT o A B, A S I [R] AN (SR
FRASR S 3R | 17 HL 2R S AR IR Sl A3 18 DR/
FIBREAR I A HLAEE , X it DR AR BRAR Bl [ it — 20 5
RT3, A BRI =
3) AR I A AT T BB SR 2 Ok L 8]
191 20ms HEBIE ] 73ms, 4 J5 75 B dE — RS
V) RS2 A s it L R ) A2 SR ] o e 00 R B
U R AIR S5 R R AR
B A UL IR AT A5 45 T 5 4 Ll 4 4
NIV RS RS 2 3 /N e = NS S YN AT op
T1EAE TE MR RIS
2 % X W
[1] McKinstry R. ,Floyd J. ,Bartley D. Electronic Detonator
Performance Evaluation[ J]. Journal of Explosives Engi-
neering. 2002,19(3) :12-14,16-21.
[2] David M. ,Drew M. A review of the benefits being deliv-
ered using electronic delay detonators in the quarry indus-
try. QUARRYING 2007 Conference Proceedings, 2007,
Melbourne ,1615-1645.
[3] JHER,EER, W, A5, ok R RO B4 1 MR it T
BEdReP AT ). MR, 2011,28(1) :107-109.
(4] kSR, BRI, 2R AE. BE 1 540 i 7 A
FERRG P[], TRRBE, 2010,16 (4) . 73-
76.
[5] FARRA RWZ. FIHZRHE RS T 1 E
[J]. EANEIRAT 11,1996 (10) :43-48.
[6] Dowding C. H. Blast and construction vibration monito-
ring and control ; Thirty-five-year perspective[ J]. Prac-
tice Periodical on Structural Design and Construction ,

2006,11(1) :8-12.

Application of Electronic Detonator in Zijinshan Gold Copper Mine

LIU Chao” , LI Dongtao@ , OU Xianlrong{D , ZHU Liwu®
(DFenglin Branch of Fujian Haixia Science and Technology Chemical Co. , Ltd. (Fujian Sanming, 365000)
@)School of Mechatronic Engineering, Beijing Institute of Technology ( Beijing, 100081 )
(®Beijing Bangiunion Techology Development Co. , Ltd. (Beijing, 100085)

[ ABSTRACT]

Engineering blasting experiments were carried out by using the electronic detonator and detonator with

shock — conducting tube in Zijinshan gold copper mine. The contrast analysis of large boulder rate, shovel efficiency and

the number of bottom proved that in the surface mining the application of electronic detonator could reduce the rate of large

boulder, increase the shovel efficiency and improve the blasting effect. Via monitoring the electronic detonator blasting vi-

bration, the effect of delay time was analyzed. The delay time was found out not only to affect peak speed of the blasting vi-

bration, but also determine the size of the blasting vibration frequency and frequency distribution. And the optimal blasting

parameters of delay time between holes 20 ms and between rows 73 ms were also given in the experimental condition.
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