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Table 1 Size of various propellant specimens

(mm)
& N H D | B w a

=EHA 45 40 | 4.6 | 30 3,6,9,12,15
=H#%B 45 40 | 4.6 | 30 3,6,9,12,15

=¥#%C 60 50 3.4 40 4,8,12,16,20
. 60 50 | 3.4 | 40 4,8,12,16, 20
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Table 2 Data about u'iplg-base propllant A

B a BEs ) LA YR B R MY R B -

K W ( » p 5 pm K./( MPay/m)
0.1022 5.5430 2.75
0.2155 5.9014 2.31

233 0. 3004 8.6000 5.827 -9.451 55.465 2.44
0.4018 10. 6810 2.11
0.5069 15.3440 2,12
0.1074 7.2290 2.85
0.2095 9. 3960 2.50

253 0. 3076 12.0400 8.564 -23.973 | 121.328 .00
0.3937 18,2090 2,07
*0.5095 27.8260 2. 16
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$%E2
nx . (22 15145 P S AR B o (MPa
P e A B C
0.1185 8. 3300 3.06
0.2131 9. 7730 2.61
273 0.3064 11. 8660 19. 293 - 120.865 313.33 2.36
0.4032 19. 2560 2.08
0. 4991 38. 1080 1.93
0.1157 19. 0350 1.59
0.2105 23. 6069 1.56
203 0.3054 27.2470 29,122 ~117.836 375.036 1.37
0.3982 40.0390 1.34
0. 4946 63. 5544
0.1099 14. 8060 0. 69
0. 2066 21.9200 0. 65
313 0.3074 30. 8060 10,253 32,649 115. 987 0.68
0. 3992 42, 4230 ‘ 0.82
0. 4893 53. 7400
%3 ZEXBAXHE-RE
Table 3 Data about triple-base propellant B
B 4 BEs Bl & i T R R
(K> w ( » ), p 3 C K./ (MPav'm)
0. 1054 6. 7080 2.04
0. 2107 8.1740 1.71
233 0. 3105 10. 0350 7.879 - 18.458 84.564 1.45
0. 4102 14. 4380 1.29
0. 5021 19. 0290 i 1.21
0. 1088 10.8290 2.45
0. 2096 10,7010 1.94
253 0. 3061 13. 2620 13. 486 - 39. 098 126. 689 1. 86
0. 4049 18.7610 ' L 44
0. 4990 25.3710 1.31
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B a BEs \ P& HNE E RN £ .

(K> w ( 7 e P 5 P K./ (MPay/m)
0. 1058 13. 9880 1.66
0.2003 21.6550 1. 44

273 0.3133 34.8500 8.514 41,039 122,166 1.67

' 0. 4043 43. 0580 T
0.5074 61,4950
0. 1059 20,5800 0. 95
0.2033 27.8890 0.87

293 0.3068 52,8470 23.708 —60.51 408.58 0. 87
0. 4063 54.1250 0.87
0. 4993 100. 1540
0.1031 29,3953 0. 43
0.2172 42.5305 0. 35

313 0. 3064 54,6690 30.593 - 36.796 380.281 0.33
0. 4010 74,1224 0. 33
0.5010 109. 0854 0.35

F4 SEHCHXBE-RE
Table 4 Data about triple~-base propellant C
iﬁg —;7 ( BEs ) AR E RN R K.J (MPav/=)
P . A B C

0.1103 2.4504 3. 35
0. 2091 3.7209 2.82

233 0. 3061 5.0429 4.879 - 28.553 92, 974 2.29
0. 4127 7.8670 2.18
0. 5035 14,6062 2. 40
0.1114 2.3885 3. 47
0.2079 4.0301 2.83

253 0. 3075 5.5933 2.637 - 6.331 52.!216 2,75
0. 4049 8.4438 2,64
0.5034 13.0047
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g# 4
BE | (5 L4 A0 T ) R A K MPa
(K) w p e A B C - ~Mm
0. 0999 2.2424 2. 46
0.2062 3.4388 2.13
273 0. 3077 6. 1881 2,856 - 12,001 69.412 2.02
0. 4085 8,8250 - 1.76
0. 5032 14. 7000 -
0.1079 2.3404 1.58
0.2100 3.4604 l.44
293 0.3102 5.4065 2.814 —-9.862 53.136 1,30
0.4112 8.3489 L.27
0.5079 12.9149
RS HREBEXBE-HEX
Table 5 Data about single-base propellant
i a BEs L& A ZREE fhek i R 3L .
(KO w ( » ). p 2 c K./(MPa+"m)
0. 1150 345970 3.14
0.2016 3.8147 2.04
233 0. 2997 6.3588 -0. 898 6. 546 32.386 1.92
0. 3916 8.7918 ‘ 1.97
0. 5003 14.1183 2.24
0.1026 2. 1743 2. 45
0.1982 2.8513 2.13
273 0.3030 5.1488 0.424 7.293 - 25,791 1.89
0. 3681 5.7407 1.83
0.4947 11.0000 2.44
0.1117 3.6237 2.47
0. 2000 4.0450 2.31
298 0. 3001 5.6223 0.623 10.117 30.141 2. 00
0. 3810 7.1935 1.97
0. 4990 13.5925 2.36
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2 ¥ 5 w» &% 1048
2 )
i 3 a BEs LA WA Bl 2 1 RY )
(K) W (—p—) P = = K./(MPa~/m)
0. 1049 2.8303 3 2.73
0.2058 - 4.4130 2.02
313 | 0.3017 5.7633 0.673 7.610 38, 478 2,08
" 0.3756 7.6280 T L®
0.5042 14. 8958
0. 1046 4. 2877 2.80
0. 2004 5.5513 2.44
333 | 0.2001 8.7718 0.886 6.361 71.550 2.32
0.3796 12.2928 2.17
0. 5004 22,9780

WA REY, FA—MHEER—EBET, TRMTRANYEEN KAl AR, RE
EMAAESEETHRERR RITWAERRRLRE (/W) EEHIFE. 3~0. 621
RE (Y (a/W) B0 BEMATRA, Rt LIlEEPRIER) . ik, RIER
AT RARLEE a/W = 0.3 411 K AR A EZRE TR HR A HE

= 8 i
EFaZi BN ENEE K MM TES,
£ 6
Table 6 (B MPa/ )

oz BEXK] 933 253 273 293 313 333
=RHA 2. 44 2.00 2.36 1.37 0. 68
=H#B 1.45 1.86 1.67 0.87 0.33
=##5C 2,29 2.75 2.02 1.30
BB 1.92 1.89  |(298K)>2.00 | 2.08 2.32

W T S, R R 24 A T 8 R RHE B R R R, SO R B R IR R R R
i, BEELRY “BE” @R, ARBERES M. FUBHAR T,

$ = x ®

[1] BMSE, &5 FHERMHBE SR, HNEHHEL, (1983), 206,
(2] #RAGRE B FHENERE. HPHRL, (1988), 351.
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PRELIMINARY STUDIES ON FRACTURE TOUGHNESS
OF GUN PROPELLANTS

Zeng Zhaohuang Hu Guosheng
Luo Yunjun Niu Bingyi

(Taivuan Institute of Machinery)

ABSTRACT Since the bore pressures of guns are high, we have to set much high-
er demands on the mechanical properties of gun propellants, especially the fracture
toughness of gun propellants,

In the course of production, stockpile and transportation, it is unavoidable to bring .
some defects in the granules of propellant or on its surface. In order to ensure safety
in using it, besides checking the basic dataof its mechanical strength and analysing the
stress under the flawless hypothesis, we must further study its fracture toughness.
Otherwise, the crack of propellants may be enlarged.by collision and induced shock
waves and temperature gradients in the powder chambe‘r, which in turn leads to ab-
normal combustion and unstable interior-ballistic process or to cause a breech blow up.

An initial broadening of the crackle on the granuledoes not mean that it will be de-
stroyed. Only when the extepsion force is so increased as to produce an unstable ex-
tension of the crack on it,the unexpected phenomena would happenTherefore,we designa
special compact tensile specimen with different crack depths and stretch it on an uni-
versal electronic testing machine under five different temperatures.The load p and di-
splacement s are simultaneously recorded, and the results are treated by curve fitting
‘procedure on a PC.The relation- received between dimensionless crack lenghth (a/w)
and correspon&ing dimensionless compliance (2Es/p)shows that the fracture toughness
criteria K. under different temperatures differs from one another. The temperatures
of maximum K. differ from one another, too. There is a tendency the higher the tem-
perature of maximum K. the higher hardness of the propellant.

KEY WORDS gun propellants, triple-base propellants. fracture toughness, compliance
method




