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Fig. 1— (ei TG-DTA curve for composition added Potassium Alum
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Fig. 1—(¢) TG-DTA curve for composition added Sugar

AEARAONEHEECOT T+ RAMNTHEN, REOFRRYVINLAEHETMLEAL, €L
BE LR EORSEICSWC TR <sL  E2miLi,
EHDD, £2C, ABRKERCRESIhH5E - | 2. RERHW

Kogyd Kayaku, Vol. 49, No. 6, 1988 —389—



Co Lo

{NH,) : S; O,

TG

WEIG \trr'“‘J”.

[T N

I o
1

o foumndas o
]

R

s
l A H
* 0
. H .

Fig. 1—(d) TG-DTA curve for composition added Ammonium Persulfate
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Table 1 friction test & thermal characteristics of fracturing compositions

No s a0 ple sensitivity to friction | fuse test | seriun/iren ignition peint (C) test
Cud AR additives ¥ | sparks test {Xrupp)
1177 123 | RAB(SO,)s°12H4,0 class 7 0/5 0/6 520°C No ignition
100
2177 |23 | HH,NO, L 0/5 0/6 o L}
50
3177 | 23 | KH KO, » 0/5 0/6 » »
30
4177 | 23 | HalO, L4 2/5 0/6 L] 4
k1]
5177 |2 - o 0/5 0/6 505°C fgnition
#the denominator is tost nusbers, and ths nuserator reactlions
Table 2 results of heat & temperature cycle test
NO sanple veight loss | loss percentage | temperature cycle test
Cu0 | A2 | additives (g) (%)
1 (77 |23 |CizHy2044 0.0132 0.132 unchanged
100
2 n " (NHQ):S:OQ 0.0147 0. 147 n
100
3| | » |NiSO,-7H,0| 0.0125 0.125 "
100

7y TRKERBRBLAL, ¥, 25315,
21X VRBBLSS0CECREL, 0k, BER
TFrEEEA 2 T/min L Ficfe 2 RUICEET 5, S
20mg 2R » 7o —BICHRILHAL, A
B R AT CORBMLIE Lic, &R ik Table
15D SR LD THB, FA 1y FHEDD
DILFRK LH505T (60BEF) TH DA, £OMIX520TT
LOOBRMIFEA Licdrn iz,
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Table 3 results of drop hammer test

No| Conpositions ratio¥ (A8 /Cu0/additives) 1/6 Bx.point cd Sen. clasg
1 | 2 components 23.0:77.0: pmore than 100 8
2 n 11.5: i KAL (S0,)212H,0 50.0 ] n
3 n :38.5: : 50.0 n ”
4 | 3 conponents 23.0:77.0: 100.0 20~25 S
5 " noior o I 10~15 3
6 n n 7 i (NH;);CO i 15 4
7 n ” » i KNO, 100.0 30~35 6
8 n n LA :50.0 | nore than 100 8
9 n n » 1KNO,/S 150.0 10~15 3
10 n n 7t (NHe)2S:0, : 30.0 85~90 8
11 n ) r n : 50.0 15~20 4
12 n n L n 100.0 15 "
13 ” n 7 (CHy)eNo 100.0 50 8
14 n LA n :50.0 45~50 7
15 n no n :30.0 75~80 8
16 " 71 Cyaly30,, :15.0 §5~60 n
17 ” noion " 100.0 35 6
18 | concrete breaker B maker 5 under 1
19 ” 4 10 » 1~2

¥ (ratio is veight parts)
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Fig. 2 schematic of igniter
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Fig. 3 schematic of drop hammer test for igniter

Photo 1 cartridge & igniter after falling impact
test

Photo 2 close-up cartidge after falling impact
test

Table 4 results of drop hammer test for igniter

method
items A B
609
schematic of test /lcx vire
0%
igniter 0/4 0/2
detonator (No6) 2/3 0/1

the denominator is test numbers, and the numerator reactions
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Table 5 results of static discharge test

standards
methods MIL-STD-1512 | JIS-K-4807
A. pin-to-pin 0/30 0/30
B. pin-to-case 1/30 0/30
discharge conditions | 25KV X 500pF | 8KV X 2000pF

the denominator is test numbers, and the numerator reactions

Table 6 results of anti-static electricity test

species fructuring anti-static electricity
h composition ANFO
charge voltage(v) 350, 340, 270 170, 120, 190
average(v) 320 160
conditions : 21°C , 37.5%3RH

ES-81 &, ARRADCOM(PA) m#sEMIcEH L1z, #
TARERBRB TR BFrHETCH 5, ES-8LicHl
T LR R % Table 612 T, = = CRRERDL:D,
ANFODF =2 L HbETRLI,

M0 LA D028k, Hugle B BERIER, €71
2BCH B, MEDOFRIL L. kg % 65+ 5g/sec i T
LT, F0BRE LABMArE L, M
By, TRENME~OTMORE, RETHITHASH
MEAIR320V TH o1, LIH-T, EHFRPIIE
R, @tk ThiEaT5 LANTETH S,

—J, BRSBERREBOBETERFI L 5K
BufTitote, ERBETRKDOILEL THB. LHE
BleArA+s—nva—-rri, THREBICAT vV A
(2mm®) 2LV, RERZAR6mmE X ImmOE ¥+
a—=7Mic, RESmmCEELL, BEMHEBEILRE

ROBRYENH2mm & LIz, S L-BBERIR, R
mMAlELTH Y Y aBHEAD L DR HY, HRE
(16mesh LA L) & Th Ak T+ oL Lo BIRBIC
SVWTRB LI, TO#R% Table 712k T,
BRECIRTIA LBG LV T, JciiREie oy
<M L, AR CI, TR L 5RE214. 4
Joule L\ dEv = A A ¥ —RIBCL, SHEEKE

B L EV O BRA BRI, TFICLHHE

Tit, TOBRR=Fr&—~120.1Jouleizls~1, =
hXRSMCRERE LTu a0 HnevAs, i
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Table 7 results of electrostatic sensitivity test

samples

Jjudgement

normal fructuring

composition

povdered fructuring

conposition

by glint

21.1Joule 0/5

2.8Joule 0/5
8.4Joule 0/3
14.4Joule 4/5

by sound

0.1Joule 0/5
0.45Joule 3/5
1.15Joule 3/3

Condenser ; 4000pF~0.05uF
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Table 8 summary of characteristics of various compositions

general name | fructuring concrete black povder | Super Energel
itens composition breaker
1 density : g/cd 1.10~1,25 0.99 0.85~1.00 1.20~1,32
2 capsensitivety 6/6 0/6 6/6 6/6
38 burning rate(confined) 150~200 48 300~400 5100~5500
4 ” (unconfined) 250~450 2~5 250~300 4400~4700
S ballistic porter : INT¥ 25-35 1.0 45~50 115~120
6 sensitiveness(confined) 2.0 0 - 4.0~6.0
7 n (unconfined) 0.5 0 - 10.0
8 funme(species) €0, S0, CO c0;, CO s0., €0, €0. | CO, CO;, NO,
9 storage stability test good good good good
10 gas valume : cc/g 330 100~120 250~300 940
11 heat of reaction : cal/g 280 800~1000 700 980
12 ignition point(Krupp) : °C | more than 520 350~430 350 442
13 ignitability test(fuse) 0/6 0/6 6/6 0/6
14 friction test(BAM) class 7 class 7 class 7 class 7
15 drop hamwer test{JIS) class § class 4~8 class 4 class 8
16 fornm of cartridge A2 tube plastic tube bulk filo tube
17 coarse of coopositions granular granular granular gel
18 pH of compositions neutrality neutrality neutrality acidity
19 handling on loading non-dirty non-dirty dirty dirty
20 npaterials for tamping vet-sand cenent sortar vet-sand sand etc.
21 vibration & noise small spall spall large
22 offects of fractuce piddle small niddle huge
23 kg/ni(vatergel ¥ ) 150~350 150~350 150~200 100
24 ignition device nunbers 1EA/cartridge | 1EA/cartridge 1EA/hole 1EA/hole
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Fracturing composition using the gas pressure generated
by the thermal decomposition(2)

— on the sensitivities—

by Ryoichi BANNO*, Michio KOBAYASHI**,
Toshihiro OKITSU** and Masayuki KAWAHORI**

We presented on the performances of fracturing compositions using thermit reaction in
first report.

We herein report on the sensitivities of its compositions. The performed tests are drop
hammer, falling impact, friction, ignition, fuse and heat test, etc.

The representative fracturing composition is a little sensitive for drop hammer test, but
not sensitive for the others.

(*Consulting Section of Civil Engineering Department of TAISEI Corporation.

**Research & Development Department of SHIRAKAWA PLANT, NIPPON
KOKI Co., Ltd.)
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