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Integrated Mast Applied for Improving Stealth Ship
Performance

Seo, Hyeong Pil' Lee, Kyoung Haing®

Abstract

It is a key implementation of the integrated mast for the improvement of
the ship’s stealth performance by reducing radar cross section. In this regard,
this work suggests a method of applying the integrated mast suitable for the
ROK Navy by analyzing radar stealth techniques and foreign examples of
research and development of integrated mast.

The Application of these next-generation destroyer survivability when new,
technological development and technology development and enhancement in

terms of meaningful can be applied.

<Keywords> Integrated Mast, Radar Cross Section, Stealth,  Ship
Survivability
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A8tz Al &Fskdth #H ol AdxE v 7Y FEE(Zumwalt)w 753
38 AA 2 Z4F tHUE vtEe| A= AAE S3 RCSE F7HAI7IE 9
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s s gl s
2 B3] @5 dleole] HEMel A§uere Adsug B,
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TV AE Y gk g 1A HToAoF F7bo] Ha glith A"l x o] A
J BHHAEE $80E 2 Avgled wE FHdade e Frrsked o v
FTo3 942 gt v FoE FAHI rh Egh do = arHS AHstE I
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AE AIdAS A2 el Q007D \We Fug 93 W datzel o
d 73 ARFFAETS Role FuY s ARgFFAY a3y AAVY T8 vs
A% A Hske] theFst ZFawkete] thiste] AlAlsEATE &k Bill Marker(2012)3b
s FAS FHoE Az HHEA SEZS 9% vkt ﬂOlH FAR] 48
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7 9t& A (radar absorbing material) 71 & 3¢l 719l gk £4& &3t RCS

1) J. P. Hackett, "Composites road to the Fleet-A Collaborative Success Story,” Committee on Naval
Engineering in the Z2Ist Century. 2011. p. 25.

2) A=d 9, ‘gl FEE e 53T 2E9 RCS fgaE A%
fEEA e =E A, A4 AT, 2007.
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3) Bill Marker, “Use of Radar-Absorbing Material to Resolve U.S. Navy Electromagnetic Interference
Problems”, T Naval Sea Systems Commands NVolume 7, Issue No. 1, 2012.

) ABE, 5E FHLE 2 §T 498 ANT A A A7, (RTTAFL G4 FH
=3, , 2015,
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| Searchlights

<% 7> Holland& OPVel |-Mast 400(&X: Thales Nederland, "Sensor
Solutions for Naval Combatants". 2012. pp.39.)

A9l ChEEL B saE R shaE S¥E S g U sesd 9

el G% BHE PeHTozA ol WE AR gaaslE sgeln g
dolt wbah WA S padhe Fveld Be W A el gAw 94e A% ¢
o TROIA doltsh ASUE oA B B hAEIE ol FAE, NG S

s

Frel ddo] <" 8>AH HAAMEEE AA 9 vtAE FHE THEHIL e FA
ojth. Holu = 20471 = E olFE 3 HY, g, E‘rﬂ” el 7Eo]
A3k, o= a4 o Elzﬂo v BAAA T <HEY mEAE] Aegis®e] Aegis Tower
of e AAnAY ey, FLEFH e FYPRAE, ulalu %471 RE Eetet
Moz WHste] ~dx Ao ey A BEdS sAld F7st Aok dA AF
kol e Al FHEFY THEFo] FHEES] wAol vt

A A= TG HHY "Hol #Hold, 41, A 7es Al Fdste <19
9>¢] AMRFC(Advanced Multifuntion RF Concept)l® t}7]5 RF &3 ¢telv A2
Slal lar, nl FH Aeke]l Chesapeake Bayol Al A S FE38to] 238 Folx| vt o} =
SLEF T E HE3AE HEI Ao woTh oE FaEy] YA ¢tElUY
jm-‘i‘r g stel FAgsrt Besi. £33 Holne AR, B RE V)5S 3

Hol| F&3t7] gk A5 AoAA, & F H2 BA7|7F Fu]Hojof gt} o]

% Z8 I AHE g&HoR AEE 1 AFGHALE EA(Emission control)dle] Z o]

A AAwEL WAT F ATk F, ol Ba Ho] dolvie] A% WY B W ol
T AR A o) A ol wEhA H2aE & A= Aol

10) G. C. Tavik ¢, "The Advanced Multifuntion RF Concept,” 7rans. on Microwave Theory and
Technique, vol. 53, No. 3, Mar. 2005. pp. 1009-1020.
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<" 9> AMRFC JHEZ=(&XH: G. C. Tavik 2,
"The Advanced Multifuntion RF Concept," Trans.

on Microwave Theory and Technigue, vol. 53,
No. 3, Mar. 2005. pp. 1009-1020.)

4. BH AHA HSEAS AF SHOIAE HEyot

el FHFr|E 09dder Eod edd 27k wE dHY 59 RF Ve
B QA FHAg 1~239 AdslFe] astth b Fr|Al FHeR B o 2
TS HAidsla ZES 9 FWd g cteusF @A E o] xR fold FiviaE
2 AA o oF gt} e Fde otH A S 83 trls RF SEStEUE o]
v A=) S3vAE HAAWNES nEste] SNtE Ao Hge §4 FEHvls
EES Fddfof gttt olE HslAE V1A, BAA L AEL SH Fo] nEste A&
= ojof gtr}.

41 Jl=Hd 59

A ol FE5SHODHAL [DolA 8520 HAAAE Stz de, g &
Agolriet sl AHAFEA 2 F4 el o Y <gdHUIE Uk FASoZE
MF, HF, VHF, UHF A3 <te1te} UHF 994 &4 ¢telvl, TACANo] a1 HAxpAd
gujgo 2= AW FAote L, WE Y, S Y Toz fFAE gt 9
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Az~ FHFIDODGA = o)A~ Alz®e]  dAQl BAL-FAE 9)AuldE #eld
(AN/SPY-1(D)E *3tste] 94w d IFF 59 XA 148 <eaurt gA=o] 71& +
3] g /AL A deldE dAs oy S48, AAAE StH Vel E & W)
7} sl Th
A4 AFdgFo gA49 SPY-1ID(V)E & 939 o Ho|n 7] njak o] %] A%HD
o= <19 10>123 228 AMDR-S13)7}F 20160 A7 5 xo] ANIHE A4 2023
ol wix g o Holt} o] ©AE A AFuLgHe] SPY-1D(V)9}F 3719 A4 544
ZAE 283 = glth @kl VHFE, UHFHHI U] A9 2d3stete] B o] 3% g
Bz maed 3" 4 A v Fute] MF, HF 541§ oteluel g 2 &g 34
S a¥gste] AFHAS G E VEdd e B H&
28582 gA7 E715 Aoz Rt me dAad gu e
B AsE V& AuE OUE FEvAEdd gAe & ¢l 25 AMDR-S7F gA)
H sl S3vtaEd FaRS 98 AZE AAE sl sk upehA HHT &Y
g} 7lgo]l FJoFH AR = oA~ AAL AT vE, A L HeS uysd v o
: = ol A2l o

[*]

—
-
o] & 5 9]

<J% 10> AMDR-S A& H:
http://news.usni.org/2013/10/10)

Fol Aol SPY-ID(V) doldE At oldxgut SEvtiES

bololth WA A% ulerem 3 wAl: IM-400% FYelA £ F
3 E2 =93t gAl F AAEG e Relxm, F WAL 1 TP B
5 Y AE otelvel BRviiE AWe Waste] FHuase s W
grol gtk A WA Tere ol FHAM AYHAYY] WE Y5AFel §old vhFd
FAe FYUAES @ el ekt $Pel B A/ AW HnE Sgss

(]

11) ma = AAREA R ZLEF L %o ZAaHJ o DDG-51 FlightlllE F7F =4 A3,
12) http://raytheon.com(Z A : 2015 2€ 10¥)

13) AMDR-S: Air and Missile Defense Radar-S band, S92 Bt=& Wol7| 52 ERolx, FX ¥
1,200km ¥l X% ©&A7F 7ted AER Aol Holum AR Qreluel X o A5
A ¢} g FA o] Jbed 32k vl dE



gith stAIRE Sl 7]eF Aol ofH ] wll AR e &I
ol AoE AR o EHY, FEo wE AAA dagad=E 7gEr) =
oAfY. 3 2 dojE AMES = 719 FUIAAIETS] 23 (compatability), &
-84 (interoperability) ¥ % Z2ZE Z(protocol) E=A|7F LA 4= ok F HA o
Fe Aol 917 (programmatic risk)e]l A& A o2 #eldvtd TV AR 3 WHA
giete] ©As B = e FE A wHezr Adgd £ vl 53] gxuAld
A 2 A4S 9gk Huj-II8 vl AAE delde daiEEs FE 49 T
%3 AF7]8& AESA(Active Electronically Scanned Array: 5% HAXFARA 9 AHu|
) ME71e=S JEste] au AFMER 58 + Q) A, F5FE SRR E

v 1E99 5% FFA BREY 5 AeA 7ol s, 49 AA

o= s Aol glo] Aufjo 13 do] AA EA) g

Aol wolr WAL WA S fhaste] A e AAA o] 5L AR AR 7
F ek shARE 5 Hlgo] 1xdold 285 = FEFel 100022 1 ofst 7FAR]
ek vAbd g Rkl Y)s o] gAE T AMES o] JHA] a Vel AAHoR
= FeT 24 HHer BEh woF el dAst f4A dud A4F 99
F7IZNFEH golE a7 93 Fue WolAAE ZFAY ot shed ve g
s AAdstel F&afoprt At oldl ek 2e Mgy FHFY] Fte] H &2 v
A A Vo] A8E §AE A5shed B Ry ARHoR A9 ¥ ol &
L9 AoR dr <ad 11>We v 2dx 3| A ZdE vebdth
AY BA4e A8 4717 200, &9 AF717F 200, WiE @eiAAE FHstetr] 9l
&7 14, &% 471 1107 283t spArt 2"l des Fshd F-117 157]
ol A% F-1177] 8U¢t &5 H47] 2oiwre 2 A9 gAo] shesity. 18 FA45
SHoE e Ads FA47Q B-29] A o 20wk glew by o] Jhesith &
B F-1179F B-29] 4% A5 f5dh=d 42 w8 e dR7)e v w54
20 R F7] Eeh EFRHANE 2T 70% o] ulg dito] Thed A
< #AFE F Ak

715 HiA, 2010
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B A”A MSBME SIE SHOIAE Huwol
Standard Package ision 8 B-2
Stealth
Sk d b R .
Bomb 44dbdddd ddhdddddd AA4A e
Droppers ISP USRI 44444444 AAAR o
PSS S U
Aie Adddddid 44444444
Eacort Adddddrdid IYYYP VO WN
o A Abdd
Air Defenses IV PV TYN [ Y Y YYYYY

Aotootot ookt
S B o ot ot o o I o o5 o5 S G o o
Aotototot| ook

50 Yoar $6.5B $5.5B $1.5B $1.3B

2
O&S Cost

<28 11> 0= AHA 12 BHMAE St
(U2 =YII=SEE. 2010)

o
0B
J

FdE71eF Ao & JMdel & Aol7t o] H§ A9 FA A HE&S IR F
ol AE3sle A2 w9 FEAW 2dx AFE 2doz2R F 5 F7] Fdo vE
S A2 F e F2 vadide] 2 = Ak 2 AAIA dg @l FAE
g 9 Hgo A7]|E FoHA FHHoR RS A gAAY &8 840w
st WaFo® vy il gtk ol FWA HxEd AU AR FE &
st7] f18) e SRvbAE T FAAUA AAY A VeSS S Ao sda
st dho g A HdE Zoltt, #HFIINES RS W ~2d2x Tss S8t
St Bt ¥R g2 ARt B2 v 8-t sted Aotk

43 MES =0

7,000% o3l g HS zte AL AFA(Exocet)DH thek mAbd 3k wkS g
=W gte] 7es A 4 glohal drhie iR FEge] 70008 H=e] waEs
zbk= s s & w FEFelA i mAY S X H A A Alg ol

<adg 12>+ Ago] 4S8 st dAE =483 AEA Ad(chain)olth ¢4 A&
& S BA|(detection)dtil 32 (tracking)stdA A A EAS EAEa A9
(classification)$tt}. 1 23 913 Ad o2 dAddo] HH F7]E ZAH{ire) s}, o gw] A}
A& AEstE WAL AHEe EREZ H] 8 (weapon

FE 2 A AAE B
AR o g nAdS 3937 Y8 1HE 34 (soft kill)

flo
o

guidance)stAl At HEE

15) 1980 Z&tx7) st Fuidt nAld 2 =3 92 1~3me AYE Fiu 231 dolrt Hote F
o 4 de Aol 469m, AE 35em, F-A 650kg, % mhal 093, A AT 40~65kme]
g BAIHAA Y} 1ESHAAR 155 FAFGEN @5 WHEH AFFEFAE ZEES BH4
e, 3] 7|@doly AA Y Mg Fod FES ol Bad = gnE FHo] gt

)

16) Wayne P. Hughes Jr, “Fleet Tactics and Coastal Combat’, Naval Institute Press, 2000.

43



02!
L
rir
Ao

A

ol t]zo|(decoy)tt M Z(chaff)S AtE3tal Td % wAIY S tlE #ggo=z {9l
ok gishaAbd S A8 Y8l AT A(hard kill) A XY O
el

|
|

NG

(CIWS: Close In Weapon Systems)& AF&3tt}h. tfgl unjxldo] o]9f 7
Ho¥ FxE A hit)S FA4 o

I

xy

A
A

m{g

Fire Weapon Soft Kill Hard Kill
Guidance

chain(At&: SLIIEZEE. 2010)

ol A AT vAL S Fyety] e oA e AEZA ARJAA BA o
Aol 7t A ts GAIRE dortA] X EE sof dtth. & EAlol T A A= &
A FA, AEE of@A wEL LA F o= f2 D AN "HAE of@A Fa 79
2 WoAAE S EHAS WA FEEF dof sk Aol olet 22 7t oA 7He] A
NS B7] Al e FAE HA A sPAY Aol FA AFe] ARE doliA KIHE
= 2AEE FolAY doly WA WA 58 Folt Ao FasY AEE A H
5l E Alojste] A3S 7InketAY wAMY S 7Rkl Ao] golsiXit F3tAE
AAE <19 13>1D3} zko] A AA}(sensor grid)$t 97E 4 A (shooter grid)E 74 5 &=
A B A A (information grid)E &3 AA e} FrE Q] F3E JHEZZA 20 7|ukS Folof
shoy, ol gt AxF2E S8l A e AFEHAA HA AL FF ¢ (common
situational awareness)& 7}s oAl oM A FEEE F7HA Ak ST}

.................................................

Sensor Sensor Grid Shooter Grid ! Shooter Platforms
Platforms :
- . [ J

. T N
==

] -

Ih‘““__}________" - Bh!.}u v | - {-4--

= - - oEESEE L T
T i @

-
-

______ = S :[_Plug & Fighting

:_Inf-on_na_ﬁon Grid

<J8 13> E2AXNE S& F2ZZAMA

17) Yongsoo Kwon, Systems Engineering Fundamental(Workbook), 2012. version 2.0. p.6.
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5. &2 &
doltie Aol Aol AANA 4 Hehd & Q= wB 2L AV = 3
A RCSE of ol oa) wAY BES et Aol: RCSE gashs /&e 2
A9 BEL FAFE et 0% Ba FHL AP F o Aol vt ge
[e] 2

AEE 2S5 F dx A=A $9E Hd 5+ 3 de 7 A "
F117 A%7] & di7b dzdelA o o] 2si= d&E& 99 AAd RCSE &3
Aoz £ S BAsHA Hd s dY Fgo F =&l 2 Aotk

A Ad=olM = FA] AEA Fde Fx= 24, 7, dA, A7 59 71% A
3 sk B A1 E oA

ol "whabE 7hskal glom ol & 9 i A Axste 2 9o
gAgn s dste Au dAdE FAE °P77]7<1 eFal Atk o] A§ @ Fiol
AT 27 AR g 2 AF7iHed FAE s lon o]FoE Fxe A AnEs
o 2 RCS #AE Fuigstr] fg vt~ E AA o] o]Fojd Aoz diH
ok olAlE g ey V&S ol &3t Aol ofd MA mAgPoz WA Ak
skal, doly ojele] HF B417], dxbd v 5o <telvs HHse v 239 &S
H%oﬂohﬂ‘ﬂr. Ot 9ARE ctHUE Fuldst AAcksty Fdlo tHvRE tgst 7
59 RFE A8 & A= QueuingZ/lH ] s A2 7]= /s W asfofgict,

B Ades 2L dgr s dAe oz giFsdoy 7]Ee Agela o

54 289 BgvaES o Vs ATE B BAAA Aze A4 A
A3 @] AEd F e A5udd AA ARATE =9 ks Al oels
lq. B Oﬂ?g/] 61-74]14 ogx= N;q] xq u]/\]_mo]]/]. x4 U]—ZJO] _?_E f‘gxéoﬂ <t
& W B@vlaE T wet e gF RCST o £

>0

er A
pEEgol AAETE nAGA Zagon, ERNAES 48 eoms

ool Aulgold, AsAEe] fol4 o Hopol g BAo] REG o] Utk F
SE

M= oleldt FEs e davt vk
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