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Abstract This paper proposes a new method to estimate the striking velocity for ballistic limit velocity in
MIL-STD-662F. The method from MIL-STD-662F needs relative air density, drag coefficient, form factor,
ballistic coefficient for estimating striking velocity. So precedent studies are essential. However, the new method
can estimate striking velocity only using measured velocities and distance between the screen and the target. To
prove new method, we compared estimation of striking velocity from both the new method and the method
from MIL-STD-662F on the basis of datain PRODAS. The new method shows bigger errors in some velocity
ranges. But it could still calculate ballistic limit velocity. It also shows smaller errors in most velocity ranges.
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[Table 1] Velocity Range and drag coefficient

Velocity Range | Range | 550 103 7.62mm MSO
(m/s) No.
2975 ~ 306.0 1 0.2005 0.1450
306.0 ~ 314.5 2 02110 0.1500
3145 ~ 323.0 3 0.2439 0.2075
323.0 ~ 3315 4 02767 0.2650
3315 ~ 340.0 5 03450 0.3400
340.0 ~ 348.5 6 0.4133 0.4150
3485 ~ 357.0 7 0.4427 0.4360
357.0 ~ 374.0 8 04721 0.4570
374.0 ~ 408.0 9 0.4861 0.4550
408.0 ~ 459.0 10 0.4875 0.4300
459.1 ~ 510.0 11 0.4648 0.4080
5100 ~ 595.0 12 0.4434 0.3860
595.0 ~ 680.0 13 0.4159 03570
680.0 ~ 765.0 14 03912 03300
765.0 ~ 850.0 15 0.3703 03110
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[Table 2] Result data of M193
Sec V1 VI(=V2) UVL VLoss |difference
No. (m/s) (m/s) (m/sm) | (m/sm) | (m/sm)
1 299.1694 298.0593 | 0.4005 | 1.1101 | 0.7096
2 310.0379 309.0414 | 04370 | 0.9965 | 0.5595
3 323.1462 3229101 | 0.5278 | 0.2361 | -0.2917
4 3302878 328.8378 | 0.6097 | 1.4500 | 0.8403
5 3321584 331.5648 | 0.7665 | 0.5936 | -0.1729
6 343.7474 3435054 | 09513 | 02420 | -0.7093
7 356.9867 355.7659 | 1.0554 | 12208 | 0.1654
8 371.7386 3712504 | 1.1745 | 0.4882 | -0.6863
9 382.8690 381.8853 | 1.2439 | 0.9837 | -0.2602
10  428.8808 427.6680 | 1.3971 | 12128 | -0.1843
11 4857405 484.9278 | 1.5104 | 0.8127 | -0.6977
12 5853473 584.3297 | 1.7362 | 1.0176 | -0.7186
13 6429111 641.5037 | 1.7878 | 1.4074 | -0.3804
14 7309274 730.1335 | 1.9140 | 0.7939 | -1.1201
15 783.1697 781.7615 | 1.9398 | 1.4082 | -0.5316
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[Fig. 4] Striking velocity garaph(M193, 3m)
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[Table 3] Result data of M80

Sec Vi VI(=V2) UVL VLoss |difference
No. (m/s) (m/s) (m/sm) | (m/sm) | (m/sm)
1 304.3260 301.5625 | 0.3685 2.7635 2.3950
2 312.0490 311.8349 | 0.3942 0.2141 -0.1801
3 315.1418 315.0014 | 0.5515 0.1404 | -0.4111
4 327.2345 326.2776 | 0.7286 0.9569 0.2283
5 333.7812  333.7494 | 0.9565 0.0318 | -0.9247
6 350.1753 348.3911 | 1.2184 1.7842 0.5658
7 3522336  349.0432 | 1.2824 3.1904 1.9080
8 362.4321 361.1706 | 1.3909 1.2615 | -0.1294
9 378.5101 378.4997 | 1.4516 0.0104 | -1.4412
10 4285316 4275126 | 1.5491 1.0190 | -0.5301
11 4702701 469.5883 | 1.6145 0.6818 | -0.9327
12 560.5381 559.6519 | 1.8204 0.8862 | -0.9342
13 6285602 625.4642 | 1.8816 3.0960 1.2144
14 7052621 702.7222 | 1.9541 2.5399 0.5858
15 826.1476 824.4873 | 2.1607 1.6603 | -0.5004
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[Fig. 6] Striking velocity garaph(M80, 3m)

Error
(m/s)

~~PRODAS

Error

662F(2m)
~*~Error

Proposed(2m)

Error

662F(3m)

Error

Proposed(3m)
~=Error

662F(5m)
——Error

Proposed(5m)
Range No.

1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15

[Fig. 7] Error graph(M80)

Alokst whlo] 662F 9] HpETE QX L 7hofA]
AEAQ] S F 4 Qlout TR SE FrbolA
Aol o7} Aok, g|a FE4E dZolA d4

3 #olS vehA] gk the AMYS
WP} 662FS] S WERAGES
Agstcie 2R 92 4 vk

st ARkt
A3 AR R

3. 2&

= FLo A MIL-STD-662F HH4]o] 254w
Bgste] A UEL Bk S
A, wEA 5o 7|2 Ak glol,
BHE ol 3le] FELES fwsr: o
Bhiet. of

1§31 2

ot

2

jad)
o

>

-
[«

2
T
e

oflt

2 b
N

F o

oy, off

=
o

o o Jv 1@ 1o
U
1 %‘T H

F

i

Z

1
EN
B

[e)



477 w9

o
it

N -
&

H AQE

8 7171

Ao} AA7HE
Qe Aoz
= A ‘%‘;‘94
okt 1eal

MIL-STD-662F=

okt |

=

i)
!
o

olN

)
g

%Ml EHUP =l
e W Q?ﬂﬂr Az

Z9} EAHo=R zﬂA]
MIL-STD-662F0|| A A A3k
4 o 2EauE
E3 AE FESE dojge) HuE ¢
Fal A Hlolg 9] Al dS
Aol A Agket 7

s

e

= A5}

JHE
2~
Tow T

>
O%
i

o

L

N

).
f

|

ol

o <44 4
)
o
o,

3 R I

N Ho 3o
(LR

2 L o

Ay

o ot tp
i
P
T

gy

References

[1]1 Y. Kim, M. Y. Lim, Development situation of Protective
materials, Defense & Technology, 390, 76-85, 2011
[2] S. G. Lee, B. K. Lee, D. Y. Chung, G. I. Kim, Weapons
Engineering, 199-201, Cheong Moon Gak Publishing,
2012

[3] United States of America Department of Defense,
MIL-STD-662F: Department of Defense Test Method
Standard Vs Ballistic Test for Amor, 1997

[4] U.S. Army Test and Evaluation Command, Projectile

1293

Velocity Measurements, Test
4-2-805, 1982
[5] M. Cavcar,

(ISA), Anadolu University, 2000

Operation Procedure

The International Standard Atmosphere

* 20059 39 : SPARRSHL 7]7
Fat (1AgEED
20104 29 : slEmlEly|4
233} (ZEFEAD
20124 19 ~ AA  SEA

aha 17135

a4 =2

<P4lHo
2HI3)

N0 T

of>

w7133}

Z M| (eyong Kim) [E3| ]

© 20104 29 : gfrfeti 4B
st} (rFsteiAp

« 2012 29 : Agrfet AAE
shal (TSt

e 20124 6% ~ AR : STANT

st 7] 3 A}






