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Table 1 Physicochemical properties of GAP

A } GAP polymer GAP propellant
Chemical formula C.H,ON, C;30Hs 600,12 Nz 65
Molecular mass, g/ mol IL 99 100
T
Density, kg/m® 1 1300 1260
Heat of formation, kJ/ mol ' 94, 7 ‘ 49. 4
Adiabatic flame temperature ’ .
5
at 5Mpa K 1465 | 136
? GAP bind sslinked
Remarks } quuld prepolymer e cro ¢

with HMDI and TMP
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Fig. 2 Burning rate characteristics of GAP
propellant
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Table 2 Thermochemical properties of energetic materials

HMX Remarks

GAP DB
7, K 1365 2716 3255 Pressure = 5Mpa
r, mm/s 10. 7 6.9 9.1
n 0. 44 0.58 0.78
g, K 0.010 0. 003 -
Q,, kJ/kg 624 335 300 Pressure = 0.5Mpa
A, kJ/m% 180 290 7m0
!
8, kJ/ms 2300 890 650
A6 0. 08 0.33 1.09
E,, kd/mol 174 278 142
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4 44 3.3 AXEORAMY
j KL DBBHA~T 4 — F Ay 7 SNARFEA
BER@IZXIRHDZLHNTED, £, REiEHE
ir 1 . TERENBREROFA@ ICL>TRHBZ L
g E RTE B, Fig 4 CFRTNEEREANTABLO
3 x OLRHTL, RFEERK(A/O) 2RO, ABLT
X, | 1, ¥ OREGIEASMTICORTHMT 52, Fig.5
A R T LIS, A/OHIEAICHMLTIZEAYR
BThD, T,=203KIZHWWTix, 0.43WPa M5
0. 75Mpa DFEMHIZ 7= > T A/ O Ll 0. 08 Dffi B
5, ZOZ LIIMERMICHITIRASHGAP
To= 293K BAEKDOBEER N TO L BB THB Z LEFRL
, . | T T3, Table 2 IZGAPHEEI & (REN ethoT R
03 04 05 06 07 08 09 1 NE—PEO A, 68, A/ O LI, GAPHiE
PRESSURE, MPa HEiIh o A X¥—HIIC B L T A/ O HIEE
Fig. 4 Temperature gradient and burning rate of Io/hEnZ eaibnd, “hiidiic bk E S
GAP propellant

XA KEL BN, Figa \IRTEIIE, ED
BHIFICoRT gidfimL, Fhi b IomEEdE
LIMT 52 Enbhsb,

A,=1.01X10"*kj/smK, C,=1.6lk]/keK, o,
=1.26X10%kg/m* & LT, Fig 4 {Zi¥r, g%
WT, ADICLY Q%RMHBE, Q,=624kJ/keg
NEBehD, Table 2 ITGAPE XXM efthd = T
¥—RORBENIE L QIZHOWV T K RIBIE T,
2L LTRY, GAPHEEIKIIbOZ KL ¥ —
W L e L CIRBERWIEF T ORREM ORI It
QMBAREVWIENRDLMD,

i1Z, GAPHEEHEOMRBESUC B O X E IR
BREMTRATWDBIELXRLTWS, xR
NE—BHELIEETDHE, A/ OKDNEWHEIL
GAPHfE3E, DB, HMXONFL 25, 4
/60 HH 0.5 Mz DL RMTOREDONSHER
HTORROBE#RBTIE5ILRb, DT L
Mo, A/ OOKEXVVHMXDEERIIZHMTRAEL
TWAILEERLTWS,

3.4 RN E

GAPHEEIEODTAL TG #i##% Fig. 6 12757,
FLBEIEE 0. 167K/s, TEJ) 0. IMPa DA~Y o LATREES
FTCfFote, 475K L 550K DM TRBEN D RHE—
2R e RIEBURIZERL TND Z & Xbh D,



TG i3 2 BT ARV BRERLTWVWD, B
1 BRERDTAMRTCRONSRARIGICHELT
B0, ARMAVIZHATSKTHIEL, 10%DOHER
L EfEoT 53KIZBNTHT 5, 52 BEL 535
KX hpisaL, BEN EFTBIConTRLMLH
L2 TT, B2RBFORETIIRBRILL#-
TWRWI LIS EESH S,

3.5 Ztitc R X—DORMNY

Kissinger %A\ T, DTAORREE L ZEL
ERB LI VERECRIANF—ZRDD LS
T&5,

0.10—
0.09 - -

0.08 -
0.07 .

A®

0.06 - -

0.05 - T, = 293K

0.04 L 1 I N N

03 04 05 06 07 08 09
PRESSURE, MPa
Fig. 5 Relationship of heat flux ratio (A/ &)
of GAP propellant and pressure

TG

| P U S TSI S N SR SO W U NP |
450 500 550 600
TEMPERATURE, K

Fig. 6 TG and DTA curves of GAP propellant
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Combustion characteristics of GAP based composite

propel lants (II)

— Heat release process and burning rate —

Michinori TAKIZUKA' and Ichiro AOKI™

The heat release process of GAP(glycidyl azide polymer) propellant was studied by comparing
with nitrate ester based propellant to clarify the relationship between heat release processes and
burning rates of high energetic GAP/HMX (octogen) propellant. As both GAP propellant and nitrate
ester based propellant have condensed phase reaction zone and gas phase reaction zone, the heat
release processes of these zones were investigated experimentally by using thermal differential
analysis, thermo-gravimetric analysis, and temperature distribution measurements in the combus-
tion wave. The combustion model analysis based on the experimental measurements indicates that
the burning rate increases, and the temperature sensitivity of burning rate becomes high as the heat

release at the burning surface becomes high.
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