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Fig. 1 Device for detonation velocity test at low temperature
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Fig. 2 Low temperature experimental setup for brisance test
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Fig. 4 Schematic diagram of device for air shock wave pressure test at low temperature
75 PR AR vh i R . Ap BUTTHREA M

Ap

—_ Um
~ KS,

o Ap N KE b DB R, MPa; U, R D48 B W i R, mV; KO H faf iR 2% 1 25, Bk
100 mV/pC; S, A 1 I8 1) i F1 -Hu i R B0% , pC/MPa, 25t 2 RASHES , O H4)MH 362.1 pC/MPa.

2 HR5i1ie

21 ANWEHBIEMENTHRSH
SR FHFL AR KE 24 24 (A 5 52 RS A 2 i) 256, X R ) 25 (AR B2 T FLAL KE 280 O R KE PR RE R T I . 24 251K
W T 25,0, -5, -10, —15 C i}, ZLILKEZy 0433 D, 80 AH . RE 1 v, 25 W E vh i 3 R
Ap BIIREE RN 1 proR . B 5 AR 25 U8 B FL AR KE 245 1) 4 A o J30HR T - [8] ( Ap-¢) K
F1 FEBEEE TALESBIEMGENRER

Table 1 Test results of explosion properties of emulsion explosives with different body temperatures

(M

T/°C D/(m-s™) AH/mm V/mL Ap/kPa
25 4227 13.0 323 284.9
0 3994 12.1 310 265.4
=5 3752 10.3 283 255.8
-10 3509 8.1 255 216.3
=15 3291 5.2 208 115.8

NS BT LU H, MR F IR B 4544 F, 25, 0, =5, =10, —15 C 3R T FLALKE 24 il 0 Ke vt il e K
JE 3 b FEEEE 43 5] 22,05, 20,15, 20.83, 21.04, 20.19 ps, Xt # 1E K X AE B E 2 51 4 198.24
199.10. 209.03. 196.85 & 220.96 s, fz K 1 T+ ] A1 F X AR Ao () B 25 74 38 B i AR £k & A /N i
We sl o AERNE vy Dl s g W (Bl 24 T B ) BB AVKTIT T BB I S A FH B TR0 Sh A /N 0 T, AR bl
7 A 1 L et B 24 AR EE %) R AT T A A

1R, FE LI KEZ5 2G04 B 1 TR B, R L AR L B RE Ty B s o K b o TER 34 S B A
AN ES LL 25 °C ORI S5 RAE N S50, AR W) 25 (R BE R AR KEPERES B T R,
6 B .

045201-4



%38 4 X FEEE: RIS FLAKE LR K R 2 544

70
—a— AH
+Ap
50 —*—V

+D

60

40

Ap/kPa

30t

20

Percentage decrease/%

10

0

0 -5 —-10 —-15
7/°C
s RIFIZMRIR R FILALKEZS R Ap-r Lk 6 LKL IR RBAINE T 25 C I TR
Fig. 5 Ap-t curves of emulsion explosives Fig. 6 Percentage decrease for each explosive property of
at different body temperatures emulsion explosives relative to the level at 25 C
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Fig. 7 Microstructure of emulsion explosives at ambient and low temperature
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Fig. 8 Physical modelling of emulsion explosives at different temperatures
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Effect of Low Temperature Environments on the Explosive
Properties of Emulsion Explosives

LIU Sai, HAN Tifei, WANG Meng, CHEN Kaiqiang, LIU Guangpeng, JIANG Xin, SUN Yanchen

(School of Chemical and Blasting Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China)

Abstract: The decline of explosive properties of emulsion explosives will seriously affect the blasting effect
in the environment of low temperature. The study on the evolution law of explosive properties of the
emulsion explosives in coordination with the temperature variation of the emulsion explosives presents a
certain engineering application value. A series of precise temperature control devices for emulsion
explosives were designed, and then the detonation velocity, the brisance, the working capacity and the
overpressure of air shock wave were measured with various temperature of 25, 0, =5, —10 and —15 °C.
Meanwhile, the microstructure of the emulsion explosives was characterized. The experimental results
showed that when the temperature of the emulsion explosives was reduced from 25 °C to —15 C, the
detonation velocity of the explosive was reduced from 4227 m/s to 3291 m/s, the brisance of the explosive
was reduced from 13.0 mm to 5.2 mm, the working capacity of the explosives was reduced from 323 mL to
208 mL, and the overpressure of air shock wave was reduced from 284.9 kPa to 115.8 kPa. With the
decrease of the temperature of the emulsion explosives, the precipitation of ammonium nitrate crystal
increased along with the partial structure failure of the emulsion particles, resulting in changes in the
microstructure and declines in the explosive properties of the emulsion explosives. Low-temperature
environment mostly affected the brisance of emulsion explosives, but slightly affected the detonation
velocity. With the decrease of temperature, the decline amplitude of explosive properties would be
accelerated. It is suggested that the design of blasting properties should be adjusted according to the decline
amplitude of explosive properties.

Keywords: emulsion explosives; cryogenic environment; temperature control device; explosive properties
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