sanumnmminnEnn

ANFO iz T+ 5 —E

L5 I SR (i A |

FaNRe

EESILE 12 ANFO (20T 7Y VBIRDOZD
Lok, Zhi—HERRBLERALZLOITSW
TR OEHRE $Icfic OERTEMAL B ORX O
PRIz 317 SIBEOEIz>WT 6% T2k,
ZFhiIZE 7Y ABEIC10~20 DIREIRBIR &1
HLb 0L OREOSFIC TV L2058
MAFEL, #i2/ERORAIBMAEIS Y & (R}
LighTRETHZ L EREL

A, F7H—-ARCERRBTERENVERE
ik ANFO nig@&EMific >V THREBSBEORL -
7= 2 fitFio ANFO oBEEoiiBEohoRl: & b
brefHEMtbc R ARRERERDD, ol
thif X 220 2 4R BE 12 61T L Ol T4 5 Sk oM
D, REBAFOMEBE L O CIREROKMPIT L DI R
7 v ¥ FSCRIROBA & ROBRBREE O EE A MU
LTRESRZLOTHSHZ L 2HRL, E0AD
HRRGIz oW T—o LR AL THE T 5.

1. R #

ZYNEROR WS ANFOEXMD L, 7Y
MBI : ERIRFRISORNAIBALZhiz 2 56
M6 %ERALM ANFO % Kis ¢35,

Z OERF oM & RIBREE L JIS 3 X KiEmmRER
HETRBEDRIE R 685 HOJHHEIz X U 5ElE
EBIZETS 6 HENMFOERE T Table |l &
2B,

Table 1 The cap sensitivity (necessary quantity

of No.6 cap to detonate completely)

and the detonation velocity of two
sample ANFO

cap sensitivity detona-
and detonation A(';,lﬁ%‘)d B(:nnﬁggd tion
velocity ipe) ) velocity
sample R pape (m/sec)
MD 15~2 |2 ~3 2100
Kis 1o~ 15~2 | 2300
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Case size | L (mm) | A (mm¢) | B (mm¢)
1 600 56 31
2 600 45 20
3 840 55 20
4 840 60 25
5 600 67 42

Fig.1 Conical paper case

Table 2 The critical diameter for the detona-
tion to fail (D.D.F.) for conical
paper

‘ length remained
Case | loading (mm) DDF
sise | density 11213 ]ave (mm)
Tage
2 0.75 [148(130/141] 140 | 25.8
” 0.80 |139152(145| 145 | 26.0

con- n
dition [Kind

K
Bl 3 | 0.85 [240219(146) 202 | 28.4
on sand » | 0.90 [20sl23512100 217 | 29.0
1 | o.80 185179215 193 | 39.
MD 39.0

" 0.85 (2211275309 268 | 42.2

Kis| 4 0.85 {155210110; 158 | 31.64

h
ung MD| 5 | 0.85 |90110 80 93 |45.9
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Fig.2 Cylindrical paper case

Table 3 Critical diameter measured in cylindri-
cal paper case

: critical
condidy; lloading] _ dimeter (MM | " gjq.
tion de“s“yz93031323334353o>:ha E;ﬂ:;

0.75 [V/als/a/sfs 30
on K 0,80 EIEVE 33
sand 15 0.85 2/3“/8 36
0.90 /s 38
1614 748l49/50151(52(53|54]55
0. 80 {1/35s/3fs 47
on
MD
sand 0.85 l'l QII Qll 51
hun Kis| 0.85 >40
8ImD| o.85 >60
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Fig. 3 Measurement of the detonation ability for AN-FO under different

cover strength

Table 4 Detonation ability of MD and Kis
under different cover strength

cover strength| kind if::;‘:{:g result
| MD 0.85 s
Kis 0.85 3s
9 MD 0.85 s
K|5 0.85 5/ 5
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Table 5 Relationship between detonation velocity (1) and shock wave velocity (W)

charge pipe measured D (m/sec) W w
density diameter length |material ( diameter (ra;: xie) channel (m/sec) D
mm)X(mm) channel
[. 1g/cm? 10X I15mm 700mm 0-225 2,800 2,750 3,800 1.36
glass 25% 15 225-350 2,200 3,500 1.58
450-500 1,760 3,390 1.92
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Fig. 4 Measurement method of detonation ability of AN-FO charged
in kent paper covered by steel pipe

Table 6 Detonation ability test of ANFO
charged in kent paper covered by

steel pipe
T 1 steel pipe | cartridge
kind | diameter | diameter 1;’::;33 result
(mm) | (mm) y
42 34 0.85 %3
52 " ” A
MD
”n 40 ” %
” 45 " 3y
42 34 " s
52 " ” s
Kis ” 38 " s
n 40 " s
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of AN-FO charged in kent paper covered
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Table 7 Detonation ability of ANFO charged
in kent paper covered by PVC pipe

SR —
kind | Hamady | rrose loading | ouiy
(mm) | (mm) | 4

50 47 0.85 Ofa
” 48 ”n 33
MD 65 50 ” /s
" 55 ” s
" 60 " s
50 38 " /s
” 40 ” s
Kis " 43 " 0/
” 44 ” 3y
”n 45 ” 3y
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Table 8 Critical diameter of ANFO

Te— kind MD | Kis
condition mm mm
. on sand 42 26

conical |, ing 46 | 316

kent paper — -1

cylindri-| on sand " 47 32
cal | hung | >60 | >40
PVC pipe >25 | <25
PVC pipe in steel pipe <25 | <25
kent paper crtridge in steel pipe 45 38
kent paper cartridge in PVC pipe| >60 44
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Fig.6 Mensurement method of dctonation velocity
of AN-FO in polyethylene covered by steel
pipe

Table ¢ Detonation velocity of polyethylene
cartridge in steel pipe under varried

conditions
polyethylene| steel detonation velocity
cartridge pipe c}::‘:::el (m/sec)
diameter diameter dition
(mm) (mm) 1 n m
no
28 channel 3,250(3,110{3,030
35 air F F F
28 " sand 1,720{1,720] 1,690
” water |{3,260(3,030]3, 130
42 sand 1,750]1,790] 1,690
35 air 2,380|2,700] F
31 42 " 2,130|1,960| F
52 " F F F
" sand 1,800]1,670 F
no
35 channel 3,570} 3,680]3,420
42 air 2,78012,700| 2
3 » |sand |2,380|2,440|2,500
52 | air 1,670]2,130( 1, 590
” sand |2,130(2,040|2,130
F =f{ailed

Table 9 ORERIIKD &L JichBo
D FREOMMAEL 2Bl o BERKE (R

TRAKB 2



Z)O

2) FMEHTHLTLIEELBRES5bhiw
25K E IR L R SR 2D, Thik ANFO
DEBICBE L THA S s ARG O MRS I
BRBEDFEREN L OWMUAE L SNE D TH BV

7. & =

1D Kis iz MD (it URIREREEA F

2) MRS mm OEEFTCMD IR C HHMN
Kis 13528883 50 22 LEEFRIZRT 10mmOZERR
BdHH>THLHEHL bERT 5.

3) & v MREESIRSWTIRTORMER &
FRIZZBRRIC B L BRREEL 2l L BHEIVS
E{ B

4 AT ETFEMCD LHRORIECEE LY

LRAKEENKE 2B
ﬂ SFNERURERE ORI I W TRl —JER D
'Y&0WWﬁm<&6kOnﬁﬁﬁﬁTT6°
@ FOWENMEYTHAI L T HHE R RITR
:bn/a.v\bxm’c&v‘f_%"'liﬁﬁii@&&f:& {5,
7) SRR (0B L) RThiEBERRE
DL MIZRAEBITKRE B,
PLEOWdin & ANFO nZEBiiRizsk iR h il S
ORAIKEIL, XM L EEFERIOW, SHED
HEE, EoORMBEEO 3 BRHICKRIEh, Wil
KE(BIS>NBREERIIMAL, AFEBREREK
EHRHOMKIEHLETT A7 v v FOERELSTS
Z ik SMREBOMNMCEE, BRIRBEIIRNE
BIAVEERDLEZ L ERLTNSY,

ok, foon®
[ i
gao front ] MW
\%émmd
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A Study Relating to Datonation Ability of ANFO

by Z. Akashi and R. Oikawa

The critical diameter of two kinds of ANFO were measured under various

conditions.

Many factors which give rise to the failure of detonation of the cartridged ANFO
charged with some free space in the bore hole were examined and the reasons for

the failure of detonation were considered.

(Kyodo ANFO Manufacturing Co., Ltd., 1 Aza.Kamitazawa Junisho Odate-City)
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