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H—DF—~2Thb, = FZ2IvkavRI, Hil
FEORHMEA E LT LABIRZ Beckstead &',
Zimmer-Galler'®, Cohen 25 35} ¢¢ Kumar !0
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HEDREEE ROV LT iers, RDX Soitz
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= oLt HMX #v7- CMDB #i#3E 0%
Yot i s L OCERRBIC oW GER, BEEmEE0R
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3 HMX o#fpiz-ov CitET5,

2. jettE

BRI L 7o HEE R 0 4FR3s X UK % Table
1 2573, NP R0 rs  —Ro sy vs—
AEEFEE =27 )y 722 LI b O T, i
NP-A 1=t 9 »272%0%0T, chic HMX %
HEMLid o NP-B, -C k¢ -D ¢h3s, PM
RirBEREE YN, 79 b= XU EERYHT
BT 2= HRET LY » 7 ACBA LI DT
H5b, kM PM-R =t Yy 72077 + 8
EESE D HIRBERRS 2 TRER\ 2o S DR TH B,
3. HMX X CMDB kiR DRI

3.1 gk

RPN EEHEER R Iy FFA=—FA TV
FIREERY BVWCHELE, H#E X 7 v FiX
Table 1 OZFEMOHEARE T » 27k D, Tom AT
E3{ 70mm 0ok bl LCHERE LA, My
A2 VY 2F—13 27 yREBREOT ¢ b R
Aoy PR LB UCBERAERLT, &
THGEZ LI DR L, X2 v Fiz0.3mm Ofl,
4 WEhit, Lo 1 sk, o3 mizss
BRI AP, AR OFBMMMC X DT
12. MABGHERT 20 mm [IRFIC B2 7 3 oA 0.5
7 v_RFHOL 2 — X (FE0.25mm) L, &
bEic X BRI X bR,

Table 1 Specifications of HMX-CMDB propellant formulations used for this study.

PROP. NC NG DEP 2MDA EC (o3 PbSa PbEH HMX
NP-A 44,00 43.00 11.00 1.00 1.00 . -
NP-B 40.00 39.09 10.00 0,91 0.91 9.09
NP-C 36.67 35.83 9.17 0.83 0.83 16.67
NP-D 33.84 33.08 8.46 0.77 0.77 '23.08
PM-R 51.12 36.96 9.81 2.08 0.03 - - -
PM-A 49.13 35.53 9.43 2.00 0.03 1.94 1.94 -
PM-B 43.00 35.00 9.63 2.00 0.03 1.92 1.92 6.50
PM-C 38.52 32.92 9.31 2.00 0.03 1.96 1.96 13.30
PM-D 33.25 31.48 9.20 2.00 0.03 1.97 1.97 20.10
PM-E 27.68 30.35 9.20 2.00 0.03 1.97 1.97 26.80
NC - Nitrocellulose
NG - Nitroglycerine
DEP - Diethylphthalate
“2NDA - 2-nitrodiphenylamine
EC - Ethylcentralite
C - Carbon Black
PbSa - Lead salicylate
PbEH - Lead 2-ethylhexoate
HMX = Cyclo-tetramethylene tetranitramine
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Pressure exponents of HMX based CMDB propellants

K. Sumi and N. Kubota

A new type of CMDB propellant with HMX has a great capabilities of high
specific impulse and smokeless exhaust gas. This paper presents the experimental
results of the effects of HMX addition in double~-base matrices on burning rate and
pressure exponent. By the addition of HMX in a nonplateau double-base matrix,
the burning rate was decreased with increasing the concentration of HMX. However,
the pressure exponent of the burning rate was not altered by the HMX. On the
other hand, by the addition of HMX in a plateau double-base matrix, the low
pressure-exponent domain was extended widely to lower pressure zone, and the
burning rates were decreased. The temperature measurements by micro-thermocouples
showed that the temperature profiles of HMX based CMDB propellants were about
the same as those of the base matrix. By the photographic observation of the flame
structure, it was found that the dark zone of the base matrix was not modified by
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the addition of HMX, Thus, it is concluded that HMX in CMDB propellants acts
as an inert filler near the burning surface, however, it acts as a high energy additive

in the flame reaction zone.

(Third Research Centef, Technical Research & Development Institute, Japan
Defense Agency, Sakae, Tachikawa, Tokyo 190, Japan.)
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