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Table 1 Sample

Bulk density 0.806 g/cc
Particle size 8~20 mesh
Water coatent 0.029
Content of surfactant 0.5%
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Detonation velocity (m/s)

Diameter of iron capsel (inch)
Fig. 1 Influence of primer and diameter
on detonation velocity.
®: Tetryl, A: Hexogen, [8]: Dynamite
Length of iron capsel (mm): 250

Loading density (g/cc) : 0.95
Method of initiation : NO. 8Cap
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Table 2 The relations among primer, diameter and detonation velocity

Dinmeter Volume of Weight of Detonation velocity (m/s)
iron capsel | londed ANFO
inch mm (cm®) (€)) Tetryl Hexogen Dynamite
) 25.4 127 121 2,870 2,670 2,550
1%, 35.0 240 228 3,110 3.090 2,980
2 50.8 508 483 3,290 3,265 3,170
3 76.2 1, 140 1,083 3,430 3,360 3,240
4 101.6 2,030 1,929 3,420 3,380 3,250
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o Fig. 2 Influence of weight of primer and
4. EAXE diameter on detonation velocity.

[4E 1~6inch D8 (FE 250 mm) 2L T» (The number in brackets indicate
the percentage of primer to ANFO.)
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Detonation velocity (m/s)

Table 3 The relations between weight of primer and detonation velocity

Diameter Volume of Weight of Weight of primer Detonation

iron capsel] loaded ANFO velocity

inch mm (cm®) ® g % (m/s)
1 25.4 127 121 10 8 2,870
1ye 35.0 240 228 10 4 3,110
2 50.8 508 483 10 2 3,290
3 76.2 1,140 1,083 10 | 3,430
4 101.6 2,030 1,929 10 0.5 3,420
10 0.3 3,340

5 127.0 3,140 2,983 30 1 3,720
10 0.23 2,875

6 152.4 4,550 4,323 40 1 3,890
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Table 4 The relations among diametr, loading density and detonation velocity

: Loading. Loading_ Loading. Loading,
Diameter X?lil:l;l: density :0.8 g/cc density :0.9 g/cc density :0.95 g/cc density :1.0 g/ec
capsel Weight of |Detonation] Weight of [Detonation] Weight of [Detonation] Weight of | Detonation
inch {mm (cm®) O | velocity | ANFO | velocity | ANFO | velocity | ANFO | velocity
(€:9) (m/s) ® (m/s) (e (m/s) (e) (m/s)
1 25.4 127 101 2,545 114 2,820 121 2,870 127 2,885
13/, 135.00 240 192 2,955 216 3,085 228 3,110 240 3,120
2 {50.8 508 406 3,015 457 3,245 483 3,290 508 3,310
4 |[101.6; 2,030 1,624 3, 100 1,827 3,350 1,929 3,420 2,030 3,435
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Fig. 3 Influence of diameter and loading
density on detonation velocity.
(The figures in brackets indicate
loading density.)

Length of iron capsel (mm): 250

Primer : Tetryl 10g

Method of initiation : No. 8 Cap
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Fig. 4 Influence of loading density and
diameter on detonation velocity.

Length of iron capsel (mm): 250

Primer : Tetryl 10g

Method of initiation : No. 8 Cap
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Table 5 The relations between the distance from primer

and detonation velocity (hand package)

Detonation velocity (m/s)
Distance from
Kinds and quantities of primer or booster
primer (cm)
A: Tetryl 10g B: Tetryl 20g C: Hexogen 10g+10g
10 2,930 3, 450 2,705
30 3,430 3,260 -
50 3,560 3,500 3,520
70 3,260 3,630 3,250
90 3, 560 3,628 3,450
110 3,380 3,700 3,430
130 3,080 3,360 3,460
150 3,070 3,220 -
170 3,030 3,610 3,520
190 3, 100 3,660 3,240
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Distance from primer (cm)

Fig. 5 Change in detonation velocity
with the distance from primer
(hand package).

Diameter of charge (inch): 1/,

Loading density (g/cc) :0.95

Method of initiation :No. 8 Cap
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Detonation velocity (m/s)

Table 6 The relations between the distance from primer and

detonation velocity (anoloader loading).

Distance from

primer (cm)

Detonaiton velocity (m/s)

Kinds and quantitis of primer or booster

10
30
50
70
90
110
130
150
170
190

A: Dynamite 100g B: Dynamite 50g+50g
2,030 2,280
2,960 2,930
3,065 3,105
2,950 3,060
3,200 2,965
3,000 2,990
3,285 3,090
3,200 3,075
3,360 3,405
3,380 -

Distance from primer {cm)

Fig. 6 Change in detonation velocity
with the distance from primer
(anoloader loading).

Diameter of charge (inch): 1Y/,

Loading density (g/cc)

Method of initiation

: L0
: No. 8 Cap

6. 3 BT (FLAHK) BEROBE

_vFhy VOBE, LEXKEL, EATHREL
BEV DT, ANFO BEEILOP~EHET 45
LS ERFERBASh TV 3,

¢, ANFO #3404 3inch £X 2m Dk
Foh~F LA Fig. 7 CRTREOLECL LT
BEERE L (BRREHE 0.80 g/cm?),

SRR Table 7 IZ5RL, Fig. 7 iT@RL,

TORR, AEETERCIBEMIcKELA Y
Z2REBHOND, LOLAdS, BHiloB oSy
MR L LTRFEROPELARTLD. R
HEBRSEHCHCHER LTV 5 ORREENKE
eDThsHH LELDND,

Table 7 The relations between the distance from primer and

detonation velocity (free loading).

Distance from

primer (cm)

Detonation velocity (m/s)

Kinds and quantities of primer or booster

A:Tetryl 10g B:Tetryl 90g C: Dynamite 10g+ 10g
10 3,460 2,990 2,420
30 - 3,610 3,150
50 3,335 3,480 2,550
70 - 3, 660 ’ 3,610
90 3,405 3,930 3,640
110 - 2,980 3,710
130 2,640 - 3,340
150 - 3,560 3,400
170 2,550 - 3,580
190 - 3,940 3,670
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Fig. 7 Change in detonation velocity with
the distance from primer (Free

loading).
Diameter of charge (inch): 3
Loadin density (g/cc) : 0.8

Method of initiation : No. 8 Cap
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Fig. 9 Change in detonation velocity
with distance from primer (In
the case of the detonating cord
is inerted to ANFO).

Diameter of charge (inch): 3

Loading density (g(cc) : 0.8

Method of initiation : No. 8 Cap

Table 8 The relations between the distance
from primer and detonation velocity.

(Primer and Booster: Dynamite 100 g and
Detonating cord 1.9 m) :

Distance from

Detonation
primer (m) velocity (m/s)
10 3,710
30 3,010
50 2,980
70 3,320
90 2,950
110 -
130 2,505
150 -
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Studies on the Granular Explosives (Third Report)
On the ANFO Blasting Agents (3)

by Yoshikazu Wakazono

The state of detonating propagation of prilled AN has not been sufficiently clarified
in spite of many studies on ANFO has been conducted so far.

In order to clarify this problem, the author has investigated the effects of primer
and booster, and loading conditions on the detonation velocity of ANFO.

The results obtained are as follows:

(1) The detonation velocity of ANFO depends on both the kinds and quantities of primer
and booster, that is, if the explosives having higher detonation velocity are used or if the
ratio of the primer and booster to ANFO is increased, the detonation velocity of ANFO
gets higher.

(2) As the hole diameter or the loading density increases, the detonation velocity of ANFO
increases. While, in the case of the other high explosives, the change in the detonation
velocity due to the variation of the diameter or loading density is not conspicuous so much
as ANFO.

(3) In the case where the loading density of ANFO and quantities of primer are not
sufficient, the detonation velocity of ANFO falls at a certain distance from primer in ANFO.
Therefore, it suggests us that the insertion of the booster at an appropriate location in
ANFO should be effective for a long hole blasting.
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