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(@) Assembly (b) Diagram of mechanism
1——Detonator; 2——Explos.ve; P——Explos've pressure;

3——Container; 4-——Powder v Move velocity of conia'ner
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Fig. 1 Schematic diagram of the explosive pretreatment process

BHANRBESE-BERABRZ AOMELAER. HHREE, BEES T EHRER
BERERENEE, SUBARTREN, £OEEMRBRRNEMS o, b, c B4, ¥
BE—EMEREXRENR BN, EHKWAE, B E 5H RKENZRAE—EHE
BR, DrLEAAETEEMMRKAREHAENREAREQENRBEE. EXRUSME
AT, BEATREU—EMEE A TES, MTIEHN0E SR RBRHAREZEEMNK
Bt R, 7EREROR AL AR R, R R DO R T SR e BOR R A 1R AR A R
BT RN TR, FTHE TR, SRR A IR L FSOR Sk, 1
BB KB T RN s, mTERERE LMBERNRISSHN, BT
B3 EX—EAS MK EHMEEHRERN. SNZERSZEMX RSN, X
FTHABRZAMARLAER: EEILPURM dm KRN, SEEBHZHMBRAYSB L
XEFRBUBHBEIE s 7 mi f (led) XIBA, D BURAL FRIEBI AR T RRA, B (A) iRk 775
FH B EIRAE, B(A)BURSD BUbLZ B B TN HEARE, Ffgh XN, HNHEEZ)
AT BB S LA BB D, EBRR FIEX HEM R,

. FLFR, BAEBLEBENREHOYEIBRE: EREENERT, SE5BKHE
B BRI Z AR T T8, & THEBOHET 351 R BR85S 2 F {00 ik e 4
s BT S 0B A 441 28 B T P4

Bt TESHR, BRI v/ os=HH "M ABRRREHEE, b o RBURKE
REM AN EREE, oo RYRIELAERB AR RIERE, FHm2s—70", Hk, #
FERBEEEEEGR., RSCRHMTRRA 2R OB R B RRERE. B
BAENEEEFAMEEWEYT, WEEXAA R, YR SHAENBEER

63



REBHA, FERZHRSRORREE. BEEZRARFHSREE, FERHMIE
BRNRAREERE (B 2). RETRERSVAHEEEENLAR,

i 4

M.

e O?
. O * /l

e -l - 2

AT - A)af PR p e
) d,” - - I p

.. 1M 5 A 5
MHHUHAM. - Z

‘Anunn H-2 Z [

o Nslc i : ¢ .
AN \ ¢ y .
”f/ * RET = 1 . eers

“danoh s Vo lERg B P k35
.'/,/”'.A - j 5 '.:.:: 3
i r, RO e -] LT o
HHA U = Z o S
N g RN = I AN It
2se1elsl i z e

-H slZ wotlipllaioipe]t)
fo o @ B S PP B

(a) Before detonation (b) During detonation
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Fig. 2 Calculated model
1——Thin-wall tube; 2——Container; 3——Explosive; 4——Detonation front; 5——Detonation product
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Fig. 3 Experiment set-up

1—Detonator; 2——Upper pad; 3——Uncompacted powder; 4——Container; S5——Explosive;
6——Cardboard tube; 7-——Lower pad; 8——Compacted powder; 9——Detonation products;
10——Detonation front
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(a) Original powder (b) Explosive pretreatment powder
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Fig. 4 X-ray diffraction patterns of ZrSiO,
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Fig.5 SFM photos of ZrSiO, powder
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Particle size of ZrSiO,

Material Grinding time |Median diameter <3.0um <2.0um <1.0um <0.5um

atera (h) (um) wt%) W% w% | wm%
Original 216 1.12 81.6 66.4 46.8 24.8
powder 320 0.39 91.8 78.7 56.4 23.5
Explosive 50 1.42 73.4 58.4 40.4 17.5
pretreatment |- 79 1.13 82.0 ] 66.8 %8 | 210
powder -

90 J 0.79 88.7 ‘ 74.3 59.5 29.5
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EXPERIMENTAL INVESTIGATION ON THE EXPLOSIVE
PRETREATMENT OF ZIRCON POWDER

Zhang Dengxia Liu Xiaoping Ma Chenghui Ma Zongkui

(Institute of Mechanics, Academia Sinica)

Abstract

Explosive pretreatment technology for zircon powder was investigated. Zircon powder is packed into a
collapsible steel tube, and explosive, also in powder form, is placed in a concentrically assembled cardboard tube
to give a uniform layer around the stezl tube. Detonation of the explosive from one end causes a pressure front
to travel along the steel tube so as to cause progressive radial compaction of the powder. The investigation
demonstrates that the zircon powder, subjected to shock loading, possesses the following properties: 1. increase
of micro-strain and defects; 2. decrease by three times of grinding time; 3. increase of chemical and sin-
tering activity.
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