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Firing Compatibility of Naval Guns at the Launch
End with Missiles in Warship Formation

SHI Zhang-song, LIU Zhi-chao, WU Peng-fei

( Naval University of Engineering, Wuhan 430033, China)
Abstract; This paper addresses the issue of firing compatibility of the naval guns with the air-defense
missiles in air defense and missile defense of warship formation. Taking the interception of the anti-ship
missile by the naval gun during its full air route as the object of study and based on the quantitative
description of airspace resource by using the airspace grid model, this paper adopts the ballistic differential
equation to solve the fire control problem and builds a rapid calculation model of fire control units based on the
airspace grid. Under the condition of the full-course interception of the anti-ship missile by the naval gun, the
occupied airspace resource and time resource by naval gun projectile are calculated. The matching of the
occupied spatial and temporal resources is carried out, and a new method based on airspace grid is given, which is
helpful to solve the problem of firing compatibility between the naval guns at the launch end with the missiles.
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Fig.1 The division of airspace resource
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Fig.2 The sketch map of naval gun weapon system
intercepting the typical target
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naval gun weapon system
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Fig.4 The simulation flow of naval gun missile
defense based on airspace grid
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Table 1 The occupied airspace resource of projectile and target meeting point
i 429 427 425 422 418 413 407 400 393 384 375 364 353 341
ZSIBAE J 587 58 583 580 575 570 564 556 548 539 529 518 505 492
k 173 173 172 170 169 166 164 161 158 154 150 146 141 136
i 328 314 300 286 270 254 238 221 204 186 167 148 128 108
=I5 J 478 464 449 433 416 399 381 363 344 324 304 282 261 238
k 130 124 118 112 105 98 91 84 77 69 61 53 44 36
xR2 2UEBHERSEESEET
Table 2 The firing data of full route air defense and missile defense
Hial/s T/ (°) RN E/m 4 H R /m
RAtEiE K AEE S TEE f X ¥ Z
0.00 35.00 43.72 0.63 4 288.80 5 870.73 1733.43 12.30
1.00 33.95 42.72 0.63 4273.70 5 854.06 1727.55 9.97
2.00 32.91 41.72 0.63 4251.02 5 829.81 1717.59 9.74
3.00 31.88 40.73 0.63 4219.42 5795.89 1703.90 8.75
4.00 30.84 39.76 0.63 4177.43 5 750.59 1 686.01 7.53
5.00 29.81 38.78 0.63 4 128.95 5698.91 1 664.51 7.06
6.00 28.78 37.82 0.63 4 070.77 5 636.36 1639.43 6.28
7.00 27.74 36.86 0.62 4 002.76 5 563.39 1 609.89 5.98
8.00 26.71 35.91 0.62 3 926.84 5 481.56 1577.44 5.79
9.00 25.68 34.96 0.62 3 841.90 5 389.96 1541.15 5.32
10.00 24.64 34.01 0.62 3747.48 5 288.08 1 500.87 4.67
11.00 23.60 33.04 0.61 3 643.62 5176.45 1455.95 4.63
12.00 22.58 32.07 0.61 3 530.58 5054.29 1 407.86 4.31
13.00 21.54 31.09 0.61 3 409.20 4 923.66 1 355.51 4.20
14.00 20.51 30.09 0.60 3 280.34 4 784.86 1299.99 4.00
15.00 19.48 29.07 0.60 3144.75 4 638.93 1241.44 3.78
16.00 18.47 28.05 0.59 3 003.15 4 485.86 1 180.90 331
17.00 17.43 27.01 0.58 2 855.68 4327.37 1116.82 3.28
18.00 16.43 25.97 0.58 2 702.90 4161.27 1052.17 3.271
19.00 15.40 24.90 0.57 2544.55 3 989.59 984.52 3.09
20.00 14.38 23.80 0.56 2 380.53 3 812.37 913.71 3.02
21.00 13.36 22.67 0.55 2211.01 3628.73 840.74 2.96
22.00 12.34 21.51 0.53 2 036.30 3437.82 766.48 2.91
23.00 11.31 20.27 0.52 1 855.65 3241.04 688. 86 2.90
24.00 10.31 19.00 0.50 1670.18 3035.91 610.62 2.86
25.00 9.28 17.61 0.48 1 478.70 2824.15 529.00 2.86
26.00 8.24 16.04 0.46 1279.93 2 606.45 442.38 2.85
27.00 7.26 14.39 0.43 1 079.59 2 376.64 358.57 2.76
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Fig.6 Laser output performance in the optimum coupling position
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