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a. shape of the star-hole gun propellant
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b. endstructure
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Fig.1 Schematic diagrams of the shape and endstructure for

the star-hole stick gun propellant
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b. L-B curves
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Fig.2 The p-t curves and L-B curves of three gun propellant

samples with different L/D ratios
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Table 1

propellant samples with different L/D ratios

Characteristic points of the L-B curves of three gun

L, LO. 1 LO. 3

L/D B, S G4 a . a B
/MPa™" s /MPa™" s /MPa™" - s

1 0.886 0.295 0.465 0.453 0.285

2 0.89 0.333 0.383 0.418 0.37

6 0.923 0.383 0.407 0.421 0.447

Note: L/D is the ratio of length to diameter, B, is the splitting point of com-
bustion, L, is the dynamic vivacity at By, L, is the dynamic vivacity
when B is 0.1, L, 5 is the dynamic vivacity when B is 0.3, P, is the

combustion progressing factor.
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Fig.3 The p-t curves of three gun propellant samples with

different s/e, ratios
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Table 2 Combustion characteristic points of the p-t curves of

three gun propellant samples with different s/e, ratios

s/e, £ fx f-t50 Pm
/ms /ms /ms /MPa
0 18.6 37.1 18.5 290.0
0.05 35.0 54.3 19.3 290.1
0.1 40.2 59.0 18.8 292.1

Note: s/e; is the ratio of sealing layer thickness to web size, t54 is the com-
bustion time when pis 50 MPa, t, is the combustion time at the maxi-

mum pressure, p,, is the maximum bore pressure.
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Fig.4 The L-B curves of three star-hole stick gun propellant
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samples with different s/e, ratios
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Table 3 Results of internal ballistic tests

® Vias
s/e, /kg 7kg ,/DIT/lPa /m 57!
0 9.8 50 310.0 769.6
0.05 10 50 306.0 771.8
0.1 10.14 50 299.0 780.3

Note: s/e; is the sealing layer thicknesses/gun propellant web size ratio; w is the
charge quantity; q is the weight of projectile; p., is the maximum bore
pressure; v3, 5 is the initial speed of projectile measured at 32.5 m

from gun muzzle.
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JA2 high energy gun propellants at 1. 5m/s deformation rate[ R] 8Ys (2):

Combustion Characteristics of Seraph Star-hole Gun Propellant with Large Web Size

JIA Yong-jie, YANG Jian-xing, SHI Xian-rui, CUl Peng-teng
(Xi'an Modern Chemistry Research Institure, Xi'an 710065, China)

Abstract: A new seraph star-hole stick gun propellant with large web size was designed and prepared. The combustion characteris-
tics of the star-hole stick gun propellants with different ratios of length to diameter(L/D=1, 2, 6) and different sealing layer thick-
nesses/gun propellant web size ratios (s/e, =0,0.05, 0.1) were studied by closed bome and combined with a large caliber gun,
the experimental verification was performed. Results show that the combustion of the star-hole propellant is stable, revealing a par-
allel layer combustion. When the L/D increases from 1 to 6, the progressive combustion factor P, increases by 56.8% from 0.285
to 0.447, and the maximum pressure point delays. The L-B curves of end plane plugging propellants display obvious low initial
combustion activity and hole breaking combustion. When the s/e, increases from 0 to 0.05 and 0.1, the initial gas generaation
quantity of the star-hole stick gun propellant were reduced by about 1/2, and the hole breaking times were between the burning
time needed to burn 10% to 20% ( burned fraction) propellants. Selecting appropriate thicknesses of the plugging layers can real-
ize the controllable regulation of the gas generation law of the propellants . When the s/e, increases from 0 to 0.05 and 0.1, the
maximum bore pressure p, decreases by 1.39% and 3.59% respectively, however, the initial speed of projectile at 32.5 m from
gun muzzle increases by 0.28% and 1.4% , respectively.

Key words: star-hole stick gun propellant; ratio of length to diameter; end plane plugging; combustion characteristics; interior
ballistic performance
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