Sci. Tech. Energetic Materials, Vol.66, No.3, 2005 315

TNUIy PRIBZRAHLAZFIVAF O XAF L /D
MR T A L BRI DR

I, B, ROBET

Oy R+ Tv/8> T101-0032 RERHMBFREARXEAR216-9 KFMFEEIL4F

e-mail: hfukui@mvg.biglobe.ne.jp

CAMEEARFTIFE T813-8503 EMRAMRRMREFRL23-1
"corresponding author: nagaishi@jp.kyusan-u.ac.jp

20053 A31H =1 20056 H10H =312

£

FBOTHERTHERI T FIAFL Y (POM) OFEESHREIDMRON 2T A)EZFA L, SV %2179

72WfgE % 47 - 72,

e HmBEL

TNy MR TAAL+CuO (AR, Al+CaO, M (BHK) O 2 “FEOTFIVI v MK EPOMBEKZ & 4 1 1K
BAL, WAERICHEALZ= 270 28X D12 AOBEFERZEEEN L BREFICEET LT VI v PUSE ZFH LPOM

D I WA Tz

ZOREE, WiHEOAKMBTIE120 msf121250 kPa, BE OB TIZ180 ms 4121180 kPad 7" A LB & iz. — 77,
BRI DO BMRNFERR BRI % 17 - 7245 £, 120 msf£121350 kPad JE Bl S iz, 72, FEREBLE LT
BAA®I) UFEFO/RNEFr I ANy F o — I X 2 FEREZFIA L, FMEREZ10 A~20 AZYT 5 & TR
HEE o7z DO MAKEREIZ20 kg FOMRALAEH L, O CEATRELZBEBMEMLEEZRMET 2 P TE 2,
RIFFENC K 2 PSR CE il i 2 47 - 72458, MiE & b RAF% 2 Mk R 2 bz 2 LR S iz,

1. ¥8

ERBERICBVWT, RKEHOZ ALV -2 FAL RV, B
FHAEFERE TR TN 2 HEE L LT, a2 BN L PSR
B9 % 4% K1) v #: (Subferrene Method)'', &% % v
% 2N FEOBMBAEIITON T LT, REEE
JE/SVA & RWZZBERT AV F—F RIS K B 0R 5 o5
PHESNTBY , ZO—EBIERLOEER 7> T &7,

BRI ANVF—FAHEE LT () RN fozEilin
NTIW =T (B AL, SBNEZREML T, M5
P X o THERET 20580 (2 Kae gl iz L7 | —
7T ED10~15 kVHEIFR OEEE LML, 2o TH
T KO EE TP 258 S0 I_ESHh, Y v
BICHEER ZEIMLCTHRAETZ FAET b ¥ R IVRER: i T
EBIh)EBWEBA L WME ShT&7%,

B EE LTSRN TE IR S EME, wFnd
ENMTEEAS10° VEL L, #210°~10' AL BEHEZ ANV X —%
VEET D 2DREOa Y7y =32 7 P 0BETH NS
13500 kg ~1500 kgD ERAKE %%, HE-> T, BIEED
HEEREL S BDREHEIIRTI TS, TEER &
BERETHL7-0RELOMELELTL 5. RifE T

BINLDOREEWLOENTHHHTZ72012, MELR T
A& FEE U CEBBIEATRE 2 WHE ORI & AR % J8E
S DOMMETHEZENKEOMELZHMHE L TE
BT o720

2. EBRF &
2.1 gEEEE K

FEBICH L 72T VI Y MG ER)FF T AF LY ORE
B L OE & O REEIR % Table 11K T

22 NNIVAHEH AEDBIEF &

R & D AR SN2 8 G E T IR A S 20 VEE % 12,000
PFERO FIHNT T U —~FE L 72, SW, % B H i
& UM ERER & (Vs) WICREIE SNz 154 —2a 2 o=y
V-2 B ARV ATE L, VSN O A A58 A 25 8) % #l
L7zo 78V A KRB # & A A ERE T % Fig. WA T,

VP2, (A) 7213 (B) ©F v 3 v ML & POMO KA
MEle Zb 3¢z e AL, SV ABEEO T A5E
FEH%#OST, FLFTARSIIFTAZza<T b TT 7141280
WaE L7z



316 H. Fukui et al.

Table 1 Experiment composition.

Thermit component

Component Al CuO Ca0, POM
Grad Atomized Reagent 32 %wt% Homo
rade particle grade in CaSO4 polymer
Particle size distribution 40~80un 60~160w 80~200uw 200~ 800w
Experimental (A) 90 (2)™ 410 (3) -- 60 ~ 100 % *?
Composition (mg) (B) 100 (2) -- 400 (3) 5~40 %

“I'Figure in parenthesis shows mole ratio.
“2 Outer percent of the thermit composition.
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SW, R SW> Experimental
1 - powder
PC —C | w
-~ Vs
PC: Power unit (Direct current) ~ SW,: Charging switch 0.S
C :12,000 u F Electric condenser SW,: Discharge switch
R :10~100 Q Vs : Pressure vessel with pressure transducer
W : Ni-Cr wire OS : Oscilloscope connected to pressure transducer
V : Voltage meter
Fig. 1 Pulse discharge circuit.
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Fig. 2 Time history of pressure. (Sample = mixture of Fig. 3 Time history of pressure. (Sample = mixture of

thermit composition (A) and POM) thermit composition (B) and POM)
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Fig. 4 Time history of pressure showing the effect
of mixture ratio (mole ratio).
(Sample = mixture of CaO, and Al)

ERLTBVS, SOREEIZT VI v PUBICBWTE
VI E 2 CaOe 5 DO EICE D b EZ BN
5o DX AFAEMEIIFig. 2& % L T50~80 msHAT L
TH BRI 2 4 A 0 552 T E AR BS 2 ) 185
EN10 %L EOPOMEE X H# oA HIRIN 0L
Ezbhb,

¥ - B8 IAZE (BP) 500 mgZ FERIC SV A E S &
T L HFAEWNEE BT o kR #Fig 5137 F . BP
L7V v b (A) /POMMBK TR KENESB X RRKE
OFEREIZIZIZFAETHL L X VDPOMAHF RAIE &
BEEKEOBREPLHEONRLZ FAVF—IZEMULTE )l
HOHBEHRIZIIZZFAETHL EHES NS,

7B, 10 VELFToO2V AE T, (A) (B) MiMEkE b
BHSMICES T AW W ABERIIBN I N H o 72,

40

120 ; T ! § 1.0
100
=
80 8
S
~ 60 . : %ﬁ
E 1 monomer _ o
j :
0

concentration l -

0 100 200 300 400
Temperature (C°)

Fig. 6 TG curves and amount of formaldehyde evolved
from POM under elevated temperature.
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Fig. 5 Comparison of pressure curves for black powder
and thermit compositions of (A) and (B).
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Fig. 7 Relation between mount of formaldehyde after

combustion of the mixture of compositions
(A) and (B) with POM, and POM (%) added.
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Fig. 8 Xray analysis of reactants produced from thermit
composition (A) by condenser discharge (I)
or thermal raise (II).
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Fig. 9 Thermal analysis of composition consisted
of thermit (A) and POM.
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Table 2 Breakage result by thermit comp. (A) & (B).

POM content  Kind of rock Result
Thermit 90 % . Good : Breakage to small size
Granite
comp.(A) 60 % Fault : Non-breakage
Thermit 5% Granite Good : Breakage to medium size
comp.(B) 40 % Fair : Breakage to large size
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Rock breaking by the decomposition gases evolved
from polyoxymethylen initiated by the thermit reaction

Hisaaki Fukui*, Shinya Sonoda**, and Toshiyuki Nagaishi**'

This report has aimed at rock breakings by the decomposition gases evolved from polyoxymethylen (POM).
It was shown that the rapid decomposition was initiated by the large exothermic thermit reaction of CuO-Al (mix. 1)

or Ca0O,-Al (mix. 2).

The thermit reaction was initiated by electric discharge of condenser.

The maximum pressure and the time to reach the maximum pressure were observed to be 1250 kPa and 120 ms for
the mix.1, and 1180 kPa and 180 ms for the mix. 2. The pressure and the time observed for the mix. 1 were almost
equal to those for the black powder under the same experimental conditions.

The rock breaking experiment was carried out for limestone and granite using these thermit composite agent, and
succeeded to break down both lime stone and granite instantaneously.
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