Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.10.498

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 10 pp. 498-507, 2023

81IMM I Z&t9] ASRPE ¥ ZF&E J7P|E AT

A study on the Evaluation Criteria of ASRP for the Muzzle Velocity
of Cartridge 81mm, HE
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Abstract The Ammunition Stockpile Reliability Program (ASRP) is a task to evaluate the performance,
stability, and reliability of ammunition stored in the military. The evaluation criteria of stored
ammunition are set to be equal to or lower than the acceptance test standard of the national defense
standard that evaluates the performance and stability at the time of manufacture because the
performance and stability of ammunition stored in the field gradually deteriorate as the storage time
increases. This study examined the test method and evaluation criteria for the muzzle velocity and range,
which are the evaluation parameters of cartridge 81mm, HE(High Explosive). The test method and
accuracy between the muzzle velocity and range were compared according to related technical
references, such as the defense standards, and correlation analysis of test data between muzzle velocity
and range was performed. Therefore, measuring the muzzle velocity is a test method that efficiently
evaluates the reliability of ammunition stockpiles, and the evaluation criteria of standard deviation for

a muzzle velocity were presented.
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Where, P : Pressure

A : Cross sectional area of ammunition
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m : Ammunition weight

v . Velocity
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Fig. 2. Internal Ballistics Curve
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Where, z, : Travel distance

vy Initial velocity
0 : Firing elevation

g - Acceleration of gravity
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Table 1. Example of range table
Angle of . Air Temp. Air density
rzr]lge elevation wind(knot (75°F, %) %)
(mil) tail | head | up |down| up [down
6250 853 125 | -11.4 14.7 -5.0 | -23.9 | 22.4
6275 839 12.5 | -11.4 | 147 | -5.0 | -23.9 | 22.4
6300 822 12.5 | -11.4 | 147 | -5.1 | -24.0 | 22.4
6325 800 12.5 | -11.4 | 14.7 | -5.1 | -24.1 | 22.4

Fig. 32 Eq. Q)& AXRE Z7&T ALAZ| 9} AHE
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Fig. 3. Muzzle Velocity vs. Range
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Where, V : Velocity

C' : Speed of light
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Fig. 4. Measurement principle of Doppler radar

Table 2. Doppler Radar spec for muzzle velocity

Spec SL-520P SL-525P
Output Power[W] 0.5 0.5
Antenna gain[dBi] 20 25
Beam Vertical 10 10
width
RF/ [deg] | Horizontal 20 10
IF
Measure range(km) 4 6
*155MM projectile
type Microstrip array
Operating Frequency 10.525 GHz+6 MHz
. A/D transformation 12 bit
Signal
proce- sampling rate 1.6~3,000 gs/sample
ssor Triger source sound / FOT-2




SHEARSH| &80 5 2] #1248 A10E, 2023

%

EEegolri heuRREe] w28 A5 o
slo] ZyERE o =

EEZYHoltte] AlYS Table 29+ Ztt.
QU] o]50] 2248 4 Age ZojAU H=
o] FotA &4 st A= Fokdr} 449 =&Y

glofeto] disiA ARt A3} &K= 0.01 m/seleH10].

3.2 M| E-YH

HFAZEO] AIF Fig. 5914 Hi Hiep Zo] i}
WA = AFA ]9 eho] HojA|= ©HRHA] Afolof At
o2 7t2HE Qe AFoA ojFofith. Al A
FZQl Agto g Qlste] x5 Fo|uE AT FL
=3 FPor AAY FHo| BVt el
GPSEES 83 AHAE 34 7I¥e ARESaL Qi
gors WAk 27 AR ARl GPSE AR
HAEE =45t SR GPSFHEE W=204 Gonio-
LightGA7 |+ oA ARSAH NS Aol GPSH&
£ Y50l AFFRIRIeL ge] AR E ALt
AT GPSEE 5 AASK UTMEEEA|(Universal
Transverse Mercator Coordinate System)4 MGRS
FHEA(Military Grid Reference System)ollA] TE}IL
2 Hele Ag3le] AN & 9o 2t - GPS
aEol B} Qo8 EuR Aol ZRssiet,

A
Firing Horizontal Distance
Position

Fig. 5. Range measuring method

AR ARRL SbA] ALEE AR e} HAAOF AHE
oA H2e14E o] §ste] HEAAYD Hste] A
A} Fig. 63} 2T}, BERAAR] AES “BTA x b
A4 s GRS Y7te) SRHIE(congto]
o ARl Uzt 248 EuAS viefstel Bl
A2l AEelT o2 GPsHER Auke 8ol o
slo] wgE FRAANE T et

Fall anglefactor = cot{of) S
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-Elevation : 880 mil
-AH:358.6m

-Horizontal Distance : 4147.1m
-Fall angle : 1041 mil
(cot(ef)=0.6)
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4147 Am(by GPS)
Fig. 6. elevation difference correction method
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Table 3. Mil-specs of 81lmm HE

Spec No. Spec title

KDS Projectile, 81MM HE, KOO Loading,
1315-1087 Assembling and Packing

KDS Charge, Propelling, KOO Loading, Assembling
1315-1092 and Packing

KDS Propellant KMOO for 81MM Mortar K00
1315-1094 Propelling Charge

KDS Multi-Option Fuze, KOO Loading, Assembling
1390-3001 and Packing

KDS Cartridge, Ignition, KOO Loading, Assembling
1315-1090 and Packing
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Table 4. Range and muzzle velocity of 81mm HE

K247
Item Test Item Zero charge | Full charge
Projectile S.D of range = 20m = 100m
Mean - 317.5~
Charge, Muzzle 328.8m/s
Propelling | Velocity ;
Quality - < 2.86m/s
Limit
S.D of Muzzle
<
Propellant Velocity < 2.19m/s
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Table 7. Acceptance test results for 81lmm HE

Factor Muzzle Velocity | Range
No. of Lot 22
No. of Sample 24
Mean 322.56 m/s 6,339.5 m
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Table 8. Range SE Comparision between Test results
and range table calculation

SD, m Variance, m’ R2
No. st resultd cal'cu- Dtest @ca.lcu- ©/®
lation results lation
Mean| 26.41 20.59 683.1 460.0 0.78
min | 14.14 12.25 200.0 150.1 0.22
Max | 37.80 35.35 1,429.1 1,249.5 2.74
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