LTI TTH T

BERBT v Eer e GUHEEPO
NAE=DE L TEEONE

HARR—-XH #-KBEAE*

1. FLHIz

RAEF w & o MEEKIND, o3, ER, R
B, NE, MLLS5, FORBTICE I, Be
AHESI, TOAARLIKREHCHBEICEL XD
NITZDOEEEHMNI BRI Dz LATEY,

#EHERAKR T VS vy =Rz Lo TRBEATY
ZRHFVH, MUHBERKEV 2 » FTIE, ®D
POREELSRFRBEMIER E b o LAREL R
), BRERIINY v, BRYEEERRTSH
RRREL 2o THS,

L b WA DRAEF ot fhIi i i Bk o E ki
ThDIRYLFIN 65 Vol % BEF (GI80wt %) L&
hTHY, BROERIBCRISTV,

—BO ZLITHATHR T2, TORBRMER
i, 2ORLATEEIC L2 TAEEBESIF5E

EBRXLMOAT DY, HEUIEC b T OB

BRS (UHEBSRRA L F5) B ULATESTFTH
ZH/AREL, TOURBHERIZI LATEECKE
CEBES B ENRENTVBY,

HLRORBRINER E BB L LS T2 EE, 20
BRERAOR LATEE SRS - LIRFALE LT
D, BROHBRORALFES LeoRBHTaREs
ATLRBHLDTH S,

Ui LI BRI 2 S0 LB HF01k L
DEEORBER S VAMEI2SA, EORNTL
BT, BETLR LMY BEOERARZESRE
EhTvizy,

ZZTRIAARERCHOIMELRFEFOE
WRISEA LT, ARSI X HHER, 5L o
EEETEL, 2THERIZE A0, 35118 Beuche
0%¥wmx§£@@ﬁ?¢075979z0§03
RRIRD TR LD HIE I L R ET LA,
2 B #

fARRIX Table 1 X5k 7805 L7z,

BREHRSY (Binder) 33X URRILA & iR SBLHBIRR

B2 9 4258 3
* BERTRUDBRINGRT HRE h#3-27-36

44 (398)

Table 1 Composition of the sample

(Vol %)
Como]1z2|3]a]s]6]7
Oxidizer*t | 0| 2.4|10.5[23.9[41.4/52.4]64.8
Binder* | 100(97.6/89.5|76.1/58.6|47.6(35.2

*1 Oxidizer=NH,CIO, (average diameter=32y)
*2 Binder=polymer+crosslinking agent+-cat.
Polymer=carboxy-terminated polybutadien
(Mwt. 4,000, density=0.92)
Crosslinking agent=polyfunctional epoxy
resin (Mwt. =1,200)
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Fig. 2 Results of preliminary tests. (per-
manent strain: The strain which
is remaining after the binder in
the propellant is tensiled by 109%
and removed.)
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(Volume fraction of the oxidizer
is shown in the parentheses.)
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Fig. 4 Schematic graph of the swelling
test.
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Fig. 5 Crosslinking density obtained from
the modulus and the swelling test.
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Measurement of Crosslink Density of Propellant
Binder Filled by Ammonium Perchlorate

by T. Harada, K. Suzuki and I. Omura

Crosslink density (v) of a propellant binder was studied in order to’ obtain best
mechanical properties, especially to improve mechanical properties of the propellant. It
is well known that » of a propellant binder affects not only modulus of the propellant
but ultimate mechanical properities of the propellant,

Experimentally, crosslink density was measured from swelling test and tensile test
at a small strain region using the theory of rubber elasticity. A sample propellant
consisted of 20~100 wt% of epoxy cured carboxy terminated polybutadien and 0~

80wt% of fine ammonium perchlorate.

Results were summerized as follows;

1. Appreciable diflerences for propellant components with and without the oxidizer
is observed in modulus and other properties of propellant, at least in the case
of epoxy-cured polybutadien. Therefore the propellant ingredient must be used
as a sample for the purpose of obtaining v of the propellant binder.

2. The theory of rubber elasticity can be applied at a low oxidizer content and a

small strain region.

3. From the obtaind rerults, it is thought that there may be a large amount of secondary
crosslinkages in the propellant ingredient and the oxidizer is bonded to the binder

by sendary bond.
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