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Table 1 The content of combustion inhibiting mixture in

different formula coating liquid
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Table 2 Tensile properties of different formula cured materials

-60 °C 20 °C

No- o/MPa Emax! %o o/MPa P
1# 3.5202 14.2678 3.9554 19.0188
2% 7.9018 8.3512 8.2901 15.6107
3* 10.008 6.0887 12.1004 9.8965
4* 11.1291 5.6895 13.1747 8.1695
5% 12.0700 4.6931 14.0948 6.9801
6" 14.5768 4.0104 15.0045 5.9991
7 15.6299 3.6954 16.6838 4.9246
8" 16.0112 3.0218 18.3058 4.1887
9* 18.4091 2.3447 19.7973 3.3516
10* 20.1245 2.0113 21.3688 2.8695

Note: o is tensile strength, ¢, is the maximum of tensile strain.
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Table 3 Compressive properties of different formula cured
materials
No. -60 °C 20 °C
o/MPa Emax /Yo o/MPa Emax ! Yo
1# 58.7694 49.8942 - -
2* 54.0123 36.2860 - -
3* 51.4650 35.0504 - -
4* 50.0127 32.9721 - -
5* 40.0326 26.9635 31.0905 56.4756
6" 28.3701 21.3215 17.2364 55.5901
7# 21.6502 17.2651 16.5601 50.0809
8* 19.8979 16.4593 13.7433 49.3603
9* 16.1642 12.1632 11.0810 48.0102
10* 9.8461 9.5836 5.9789 46.1245

Note: o is compression strength , ¢ is the maximum of compressive

strain, " —" is out of the measurement range of instrument.

Table 4 Linear expansion coefficient of different formula cured materials
No. o* 1 2" 4 5* 6" 7* 8" 9" 10*
linear expansion coefficient( x10~*/°C) 1.432 1.606 1.374 1.237 1.206 1.201 1.183 1.105 1.073 0.962 0.849

Note: 0% is propellant; 1% ~10" is cured films.
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Table 5 The opening ratios of end-surface-coated multiperfo-

rated granular propellant with different formula

No. 1% 2% 3% 4% 5f ef 7% 8" 9f 10*
14 47 98 90 74 55 24 46 11 15
16 45 100 94 75 55 25 44 12 16
13 48 100 93 78 52 29 47 17 15
13 44 98 91 77 54 30 47 16 18

the opening ratios of
4 samples/%

the average value of

. . 4 46 99 92 76 54 27 46 14 16
value of opening ratios/%
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a. full view

b. magnification
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Fig.1 Picture of coated propellant for 3 formula
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Fig.2 Picture of end-surface-coated propellant for 3" formula
added 20% dilution
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Fig.3 Transformation of opening ratios with curing time of

coated propellant for 3* formula materials(20 °C)
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Preliminary Study of Multiperforated Granular End-surface-coated Propellant by Epoxy Resin Composite Mate-
rials

YANG Chun-hai, HE Wei-dong, DU Ping, WANG Ze-shan
( Nanjing University of Science and Technology School of Chemical Engineering, Nanjing 210094, China)

Abstract: The end surface of the principal propellant exists regressive burning in large caliber gun. The p-/ curve of projectile can be
perfected as the regressive burning eliminated. Hereon, different fire retardant amounts epoxy resin composites( ERC) were studied.
On the basis of tests of mechanical properties, thermal expansion properties, curing properties of these ERC and open-pore-ratio of
coated 25/37 nitroguanidine propellant by ERC, the relationships between the open-pore-ratio and the properties of ERC were
analyzed. Results show 99% open-pore-ratio can be achieved when the mass formula of ERC is as follow: 60% resin
(E,, epoxy resin : 650 polyamide =4 : 3),40% mixed fire retardant ( quartz powder : TiO, =1 : 2), added 10% diluting agent
(alcohol : acetone =1 :1).

Key words: polymer chemistry; propellant; epoxy resin; end-surface-coated; open-pore-ratio
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