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Fig. 2 Relation between the maximum prin-
cipal stress and the distance from the
crack tip along the line perpendicular
to the crack when the tip is on the
circle of r=12.7a.
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Fig. 6 Coordinate used to explain the stress
condition on the surface of the cavity.

FRBIZERA LTSRS OHKSRCH S5, Fig.2
&Y, 2EoKBOZ GEFGOFIBEESOKRE S
BN S OBEEOIZIFFEHF ISR L TEL
F5Z abd» B, Fig. 413, Fig. 2 TR LASEE
v b O LSS OBIR E AV CIEDRERER
DREOHZIAEA L TWABRBIZ20T, SHREE
F I ohTEHEOLE» S 2BHEICHLT 5 Hmic
| mmPZ3 R R ET35BUES (oimm) O
BEDEICBILTENERLAELDTH S, &b
Fig. 51, SHEOLMEN r=12.7a DALz 23S
BlConT, REDERT 5RERIRAET LD 6 HMH
DS 000 DB L RO HRDET 0ge DILERL
LDTHHT, ¢k Fig. 6 ITRT LS 206D
MECH B, LENRDT, $=90° OidERimE (0
i, XY@mEFL) Lied, 28, R X URHAX
Fig. 2 o4& L RIRT, RBRBFEAORICENHIE
HLTwa8aohikBedy, REBESEAICY
AMEAL, Fig. 3RLEEAMEHLTWSHE
DEERTH B, 2FIT, hbOHERRIOHES
NABBOBHRICOWTERLTHBZ LILT 3,
3. RSN DHESh IBEOHE
BBV KEF O T THEMBENRL, BRBE
HbEnLELbhB322 Y — PERETH €0
IRIEEEHITIZIE 1,000kg/cm2 TH D562, kFEHO
BRIZ L > CEEENCER T 5 EH DR HEET—B&
DEWEHROFIRBEDI0fELA L L 25, £T T,
=1, €vEREO5RMEO 10 LOREEET
R & & b IR B EAVRBEIBNORIIERT
BPAROWTEATHRBIZ LIET 3, HiffiicdbRL
ekdiz, oL REIMEB LSS, £O
EAMSHE OFRAE (S0) D 2{GE e olhgick
i kic & 55U o R oS IRAEsIcET 5

IRXBREE



DT, BREEEKORE LoRLTBVEPL ENRE
£L, —oOETWEEER TS LizhD, L,
= O ER 0K I AT 5 RSSO & BAGHR
FTHREORTRDPT 50T, SRNDIBEERT S
LEODHIL 0.5P PUFEA>TLEDs DT LI
Fig. 2 8 X UFig. 4 IZRL SR HBRET S LN
T&D, LS T, REHBH LOELFVF2S
B L ERITT OAMICTET 3518UE ) o
0.5 P L zsfiBEcilBLTLEX T IR
Bl 25 X » bARE bR NITHBLEBRL
%%, —F, Fig. 5IRLAL S 12, BRERE LD
¢=0° Ofifft, +hbb, EFRVICBELLERD
LTS Z & ERERTE L OXEROHBRDES
T ERRBELTHEE Y, 0.5P L) IR
HeenTW3B, ZDZ ki, EFEHEH EORLH
WERSUEEREFRBELALLTY, T0EED
KMz RBET S5IREAOMIE 2 BNERT 5 Icoh
TRPF 30T, SEHH3HH0RT iRk
L FE L TH A5 BUEN ORI (¢=0° Offd
D aga(=00a) TZOHHIL 0.5 Po) DFHtEBHIC
BELTWIBBEHOME Y bREL 2D, Lt
2T, kROF 1 02BRETBELTHLENIZHE
DENTFHE $=0° ORIRIZBAEL TS oga IZX
DTH 1 DEZUCHRTHM2 0 RHBRBEL, HER
FTH5LDLELDLNTEB, &6, Fig. 51Tk
L7z ¢=90° OfRIZBI D gse DHIIRIE 0.3 P
THHEW) HREERE, IROKHEN r=2a OfL
Btk ol Ui & I SR S | mm DffRRic
B 5BRIEHOHENR 0.3 P THB W) = & (Fig.
4R, BV SRLMICBET ST HDE
REBOLEXKFLTHO2TLEROENRE 250z
DhTYEPTH LS HIERY 2 E»6HLT, k
RO22DEBBRTLEBYHBLANWI BIZZhE6D
W ESURTBH3 0EBNRBETIbOLER
BriMTED, Tbb, Fig.6lcRLE XYEA
REFBIOESERBELLL TS L, ThicB] &%
WTHS XYHE& RT3 S RNERL, ToHD
LBhT YZH LEfR+5 SRRBEL, Zhbd3
2D ERILE OB RET B IBRES DU HE D
FIHMBEic X CIE TR cliRTa z & e &
60

U LEoBNOERN 6, HREUNOICENHIEM
LTWB WS RFETERT S ERNRT v » ) OREH
ETHL, Tuy s B50T A GERRNSWE
A) ik, rysit Fig. 7 emtXsiz3iong
BIzkoT 8Bz A T LY, EaRRE
A0S b LY ERRIRER T2 b0 EL bHh 3

Vio. 33, No.), 1972

Crack

Crack

Crack
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the stress analysis in the case that the
cracks have been completed by only
the pressure in the cavity.
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Fig. 8 Pattern of the cracks just before the
gas penetration into the cracks.
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Breakage of Brittle Material by Quasi-Static
Pressure of Explosion Gas

by Koichi Sassa,* Ichiro Ito* and Koichi Hanasaki*

An explosive of a low deflagration velocity breaks a brittle material mainly by
the gas pressure. The mechanism of this breakage is discussed with the aid of the
stress analyses by the finite element method. Experiments are carried out to prove

" the above mechanism.

The results are shown briefly below. In the case that the tips of the cracks
which had been produced by only the pressure acting in the cavity have reached to
the surface of the block, namely, the cracks are completed before the pressure in the
cavity attains its maximum, the block is separated in many pieces. And in the case
that the cracks do not reach yet to the surface at the instant when the pressure in the
cavity attains its maximum, the cracks grow further by the penetration of the explo-
sion gas into the cracks although the pressure is lower than its maximum. In this
case, the final length of the cracks depends on both the pressure and the depth of
the gas penetration, and the number of the cracks is also determined by the depth of
the gas penetration. Therefore, the number of the broken pieces produced by a
blasting with an explosive of a low deflagration velocity increases with the charge
weight.
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