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Fig. 1 Methods of explosive shock treatment. (unit: om)
@ : Detonator, @ : PCV Tube, @ : Explosive, @ : Iron Powder, ®Sample Container, ®Iron
Plate
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Fig. 2 Effect of iron oxide ground by ball mill on burning rate.
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Fig. 3 Relation between buming rate and particle
size of iron oxide ground by ball mill.

BL, thooBReRdl:, SN 2RI
SORELFig.20:5R» 4. 0Paic i 5 FHEHER
OMFEHE O RDI, £ORRYFig. IR,
A G, FHWEO/NI AL, Thbh, B8
BRI FE LR 100 L THF - 23R SR
ERKEVGZ Edbhot, Thbdh, -1 A
X BZBFHC L - TRUEE 2 h - BE{ER% MR oo
TRMMBELSKE L, WA ORELBORL,
ek, Bz - T, BR{ELUAD LA/ ¥ i nrD
EErSrT, ropfictsc i Eiohs, B

—127—



FHRORILBKOBRXBEW I X Bt »12h, Zh
LOEf- 2 - VIZ2VT, BREAFRIIEDLH
hroat, SOZ LML, KRBICHIFSFE -1
LLBWETIE, BRC LD 40 /7 7 L hagpRuz)s
TV EhS, Thebh, £-nialt-TH
B X R SO REEREE O Xt SR i i
picL2 L0 THBEELLN S,

3.2 BBARCLIMRODR

o, BRAROREREY RV 1ETH0ER
BTl atc, ARBICKV-Ti2, Fig. LoRT (a)
~ (e) oARKELSBVG-Lhtz, VWFh BRI
7Yk, B 6 BELATESAG-bhi(a)
& (¢) DBBARIZIV-Tiz, BRNSETELLD
ICEHMEE R Lo, AL T LR, KRR

Lk LT O T o enCcEiednte, Thbb,

ARBROHBYTHABHMIL EBORELE = bh

Tabte 1 Explosive shock treatment conditions.

foodicied, (b)), (d) & (e) DAROWBE,
Bz Liul, ARORIEORIEZRORELIZLA L
Bt bhich o1z, £ T, (b) (d) & (e)
TARSh-RBIESL B e LTHEMLHEROMR
WEELEE LI, TOKR, (b) & (e) TAR
EnBEBELBGLBAREAROTR X ) LIRS
BEAKE LB ILAEDBRI, (e) TARL
reRREgED BN (b)) DER L bk E
Moty L, (d) CTARIhRERESIZIZMNMm
HRI2BDBRI, 12,

EDER, (a)~(e)nfiikd, BLHRAKX
Evil (e) THaote, £2T, (e) HAELL
T, Table lizi+ 2 5 BB BT S ¥
TERBABY R~ ThHDARECIBBARE
ERIEEEX ML THEERZE), ThoORER
HEEME LI, TO&RYFig. 4isFRT, MEIC
hiz, ABES 504, BEARI X 2 MEEHEIC
T HMMBRIZBH ORI, 120, ROBHLE
iy b mBpRRBH R, RBATRICL 58
FEEICHT 5 MMGROKXE JILABEST>I>E
>2>6>1>4>50MTH » 1o ENIEEILBEEREAE
TN ROKELDIZE, PRAE (K-
TVwB I ENbnd, ERARI I BLSYSEM
THEL, ThoolFiRei:, Fig.dhbRH6
Ao BHER D4, OMPaiz &1 2 MM A & L3Rz
EMEhRLBEONEOME LRSI, ZOBREY
Fig. 512+, BRI X i, BEARIc X - TR
BoNENBEILIhi- b0 Y, MEEERICHTS
MMBRAKEL LB LMD, ki, BRLE
2L ~»T, BRESARBIEInBLIz s h /7 i 2

Run No. Explosive Weight
(g)
1 Tetryl 15
2 Tetryl 20
3 Tetryl 30
4 RDX 30
5 TNT 30
6 HMX 15
7 HMX 30
8 HMX 60
30
K ®Run 7

g ®Run3, 8

[

£10

- C

8

e

o

[

e

5

@

1 10

Pressure (MPy)
Fig. 4 Effect of iron oxide ground by explosive shock treatment

on burning rate.
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Fig. 5 Relation between burning rate and particle
size of iron oxide ground by explosive shock
treatment.
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Effects of various iron oxides on burning rate of ammonium perchlorate
/hydroxyl—terminated polybutadiene composite propellants (II)

Effect of grinding

by Yutaka HAGIHARA®, Toshio ICHIKAWA®*, Masao SUZUKI*
and Makoto KOHGA*

Iron oxides were ground by ball mill and explosive shock treatments. These ground
iron oxides were used as burning catalyst for ammonium perchlorate (AP} / hydroxyl—ter-
minated polybutadiene (HTPB) composite propellant. Two percent by weight of each of
these ground iron oxides was mixed with the AP powder. Using the AP and HTPB in the
ratio of 80 to 20 by weight the test propellants were tailored. The results are as follows : (1)
In case of grinding by ball mill, effect of iron oxides on burning rate increase with decrease
of particle diameter of iron oxide by grinding. (2) In case of grinding by explosive shock
treatment, ground iron oxide have more effect on burning rate than that of raw iron oxide.
(3) Iron oxides ground by two grinding methods (ball mill and explosive shock treatment)
have each relationship between particle diameter of iron oxide and effect on burning rate,
and each relationship was approximately represented by a curve on section paper. (4)
When iron oxide of same particle diameter was used as catalyst, iron oxide ground by ex-
plosive shock have more effect on burning rate than that of iron oxide ground by ball mill.

(*Department of Chemistry, The National Defense Academy, Hashirimizu
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