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Abstract This study was conducted to improve the shooting stability of self propelled artillery by improving the flick
rammer system. The flick rammer system is designed to reduce crew fatigue and shorten the movement and loading
time of the shell compared with the conventional manual loading system. Basically, in the flick rammer system of
the shooting type, fall-back occurs intermittently, which causes problems in the rapid loading. To solve this problem,
a detailed C.A.E. (Computer Aided Engineering) analysis of the internal structure of the existing rapid loading field
was conducted. Through this, we sought a solution that can prevent fall-back by reducing the flying distance. We
then optimized the loading station to reduce the flying distance and confirmed the possibility of suppressing the
fall-back compared to the existing product through actual tests in the field.
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Table 2. The analysis condition for appling to flick rammer

Classification Requirement | Reason
Loading angle(®) 23 When the fall-back occurs, the elevation angle(20° ~ 25°)
Loading speed(m/s) 6.4/7.0 Range of shooting speed
0.2 No foreign substance in shell and bore
Friction coefficient 0.3 Increase friction coefficient because of foreing susstance in shell and bore
0.5 Increase friction coefficient because of foreing susstance in shell and bore and deterioration in bore
Rammer moving distance 60~110 60mm : Increase of flying distance compared with K9
(mm) 110mm : Maximum flying dstance considering operation condition
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Fig. 2. Analysis of seated speed in shell
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Fig. 3. Shell speed, attitude change, crash position according to flick rammer
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Table 3. The analysis result according to flick rammer

. . Shell Position of contact and collision Shooting speed change according to
Classification .
movement Shell Bore flick rammer
Ist contact Dive Bottom Enterance Similar
2nd contact Dive Bottom Flow bump Similar
3rd contact Dive Bottom Taper 70mm flick rammer is maximum
4th contact LIFT Top Rifle 80mm flick rammer is minimum
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Fig. 4. The enlargement graph of 3rd and 4th crash
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Table 4. A scheme of flick rammer
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Table 5. The condition of proof test
Array Position
Classification Sum
A(Left-Up) B(Left-Down) C(Right-Down) D(Right-Up) E(Center)
0° 1 1 1 1 1 5
25° 3 3 3 3 3 15
52° 3 3 3 3 3 15
Sum 7 7 7 7 7 35
Table 6. The result of proof test
Classification Requirment Exsiting 80mm extension 110mm extension
The number of success/
The number of test - 33/35 37/37 37/38
The depth of Average 30 1 10.1 11.1 104
a cartridge belt
in shell
Standard
(mm) deviation . 233 095 113
Cont ot e f e |
The number of test) (27/35) (17/37) (20/38)
The average of sattling speed 181 1 291 2.64 319
(m/s)
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