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Table 1 Results of elemental analysis of BAMO
polymer.
Cale.(%) Obsd.(%)
o 35.5 35.6+0.2
H 4.8 4.6x0.1
N 49.6 48.9+0.1
Cl 0 <0.01
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Fig. 3 13C-NMR spectra of THF polymer, BAMO

polymer and BAMO/THF (50/50 mol%)
copolymer in CDCl, at 20C (67-8MHz)
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C:BAMO/THF (50/50 mol%)copolymer
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Table 2 Functionality of BAMO/THF

(50/50mol %) copolymer.
Sample No. {Mnx10-3(VPO)| Functionality
1 1.7 2.1
2 2.1 2.0
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Fig. 4 Instantaneous composition curve of
BAMO/THF copolymer
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3C-NMR spectra of BAMO polymer, AM-
MO polymer and BAMO/AMMO (50/50
molJs)copolymer in CDCl, at 20C (67.8
MHz)

A:BAMO polymer

B:AMMO polymer

C:BAMO/AMMO (50/50 mol9%)copolymer
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Table 3 Glass transition temperature of azido polymers and THF polymer.

Sample name Glass transition temperature(T)
BAMO polymer -39
AMMO polymer -55
BAMO/THF copolymer (50/50mol%) - 64
BAMO/AMMO copolymer (50/50mol5% ) -52
GAP -5l
THF polymer - 87
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Fig. 6 Effect of BAMO content on glass
transition temperature
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Table 4 Melting temperture of azido polymers and THF polymer.

Sample name Melting temperature(C)
BAMO polymer 61
BAMO/THF copolymer(50/50mol%) __a)

THF polymer 38
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MTEHOT, ZORMEEGILIN-AREEICZRAT
EBTHDEEFELONB, ¥, BAMO/AMMO 31k
Btk TgizovTh, AMMO&SHENS50EA%T
HH{MEEHET-52CL, BAMOMAhEHBILT
KECETLTVS, SOKENS, BAMO/AM-
MO$tHi 44, BAMO/THF M4tk & MBI
KB A v —~~DHANFETHE LEL LR D,
@ B H(Tm)
#Hoh:BAMORMAH: —AD=~F L RIS
DB L (Tm) % Table4 1257+, BAMOMi& o
Tmiz6lCTH b, THFHEHDOTm(3IST) & K
LTy, chit, ffROoEBIcL Y72 v DM

60 |

40 P

20 |

Tm{°C)

0 S0 100
BAMO content . {mol)

Fig. 7 Effect of BAMO content on melting
temperature
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Fig. 8 Effect of BAMO content on viscosity
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Table 5§ Propellant compositions_(unit : parts by wt.)
Propellant type BAMO/THF propellant GAP propellant
Ingredient A B
BAMO/THF (50/50mol%) BAMO/THF (60/40mol %)
BAMO/THF copolymer copolymer copolymer GAP
or GAP 85.2 87.9 92.3
TMPY 29 1.9 1.2
HMDI? 119 10.2 6.5
1) Trimethylo! propane.
2) Hexamethylene diisocyanate.
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Table 6 Decomposition temperature of polymers.

Decomposition  temperature('C) | Weight loss at T,
Sample name
Tl T2 %)
BAMO polymer 220 260 42
AMMO polymer 210 270 35
BAMO/THF
(50/50mol %) 210 270 65
copolymer
BAMO/AMMO
(50/50mol %) 210 270 38
copolymer
THF polymer 190 250 91
BCMO polymer 260 380 88
CMMO polymer 220 380 90
GAP 230 260 88
(2) R 1o | IS
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Fig. 9 Results of TG and DTA obtained with
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Fig. 10 Linear burning rate of GAP propellant and
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Table 7 Results of sensitivity test

Impact sensitivity Friction sensitivity

Sample (Class) (Class)
BAMO polymer 7 5
AMMO polymer 8 7
BAMO/THF
(50/50mol%) 8 7
copolymer
BAMO/AMMO
(50/50mol%) 8 7
copolymer
BAMO monomer 3 4
AMMO monomer 8 7
GAP 8 7
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3,3-Bis (azidomethyl) oxetane (BAMO)-Based Propellants. (1)
Syntheses and Characterization of BAMO-Based Polymers

by Kazuhito BANDO*, Kazuo SATO*, Kiyotaka INOKAMI**
Toshio MIYAZAKI**, Kazuhiro YAMAZAKI**
and Koki MATSUMOTO**

Copolymerization of 3,3-bis (azidomethyl) oxetane (BAMO) with tetrahydrofurane
(THF) was carried out by cationic ring—opening polymerization technique in methylene
chloride as solvent. ,

Physical, thermochemical and burning properties of BAMO/THF copolymer obtained
were examined. '

It is found:
(1) Tg of BAMO/THF (50/50 mol %) copolymer is -64C
(2) Thermal decomposition temperature is about 210C.
(3) Linear burning rate is increased with BAMO content.
(*Research Center, Daicel Chemical Industries, Ltd.: 1239 Shinzaike, Aboshiku,
Himeji, Hyogo 671-12, Japan
**Harima Plant, Daicel Chemical Industries, Ltd. : 805 Umaba, Ibogawacho,

Ibogun, Hyogo 671-16, Japan)
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