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Research on the Development and Performance Analysis of the KEI

Missile in the United States
ZHANG Xu,ZENG Peng, WEI Mingying, LI Xu,XUE Jianheng, WANG Chao

(Beijing Institute of Electronic System Engineering, Beijing 100854, China)

Abstract: Kinetic energy interceptor (KEI) is mainly used to intercept medium-range and
intercontinental ballistic missiles flying in the boost phase, ascent phase and midcourse, with the
characteristics of high speed and high acceleration. Based on the research and analysis of literature
and modeling simulation, this paper conducts reverse design and research on KEI missile’s overall
parameters, aerodynamic parameters and dynamic parameters, and simulates KEI missile’s flight
performance and interception performance. The results show that KEI missile can accelerate to 6 km/s
in about 60 s. It also has the ability to intercept ballistic missiles in the boost phase/ascent phase for
typical targets, and has reference significance for the development and research of domestic
interceptor weapons.
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Table 1 Main parameters of the KEI missile
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Table 2 Development progress of KEI system from 2005 to 2008
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Fig. 1 KEI missile dimensions
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Fig. 2 KEI missile kinetic energy killer
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Fig. 3 KEI missile working process
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Fig. 4 Aerodynamic characteristics of the first stage
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Fig. 5 Aerodynamic characteristics of the second stage
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Fig. 6 Aerodynamic characteristics of the third stage
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Table 3 KEI missile engine parameters
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Table 5 Typical parameters of interceptable airspace

(interceptor missiles)
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Table 6 Typical parameters of interceptable airspace

(target missiles)

PEERARE PR

N T 42 78 2 St 7 2

TE200 km  7£ 400 km

H b5 3L A SR 8] /s 0 0
PN B 2 58 S5 ) ) /s 98. 4 134.5
PN B 2 AR /km 146.9 267.7
FLEONBOE st (OB Bt ) /km 97.4 181. 1
PGB 5 2 /km 110 197. 1
PN BLA fi 38 23 B[] /s 136.5 200
PO B2 fURHE /km 287.3 558.8
FLET B i FE (OC B ) /km 199.7 399.8
PB4 km 206. 5 390.5

6 ZERIE

Bl 4 B4 A2 1 0 B A Y — BB
KET 5 3 5 [ 67F ] 1) Bl 4 Be 22 4 , 32 22 - F 5 Bl
B T B D R v B g v s R RN R g e

AR KEL 31 SR S8 S 2800 h &
BOR AT M BE DL R BRE AT T A A RATE O
KEL S5 py 42 5 A1 = S Bl e 4 i, >R TG 32 e g =X
S Jm, R B HL R A s s I i RE Sy . AR S
AL 5TE O F M S AT PR, DAL g S
SRS Ry H AR, 6 R BE O AT O B A5 Rk
- 2R SOOI KET § 35 BE U8 7F 63 s N i 1k &
6. 746 km/s, HL. £ 7£ ¥ B3 H A% 200~400 km {3 & X



.38.

BLAC s A

2024 4EHS 52 B 5 W)

IE S A B e B T B AT A RE T o AR RIS
S5 E AR SC T B R SRR R BA S % 5 L

S Lk :

(1]

[4]

[7]

CORBETT M, ZARCHAN P. The Role of Airpower in
Missile Defense [J].
Journal, 2010, 24(2): 57-71.
JEAAT, BR5S, AR . SR SR R g MR
RN S BOEH ] R T AR, 2011, 32(1):
28-31.

QU Changhong,

Active Air & Space Power

QIU Yong, HUANG Weiguo. A
Technical Review of Development and Trends of US
Ballistic Missile Defense System[J]. Journal of Sichuan
Ordnance, 2011, 32(1): 28-31.

JEL b AR, BRAPR R . S5 FE B S R 1R R A R 4
WF5EL1]. T EATR, 2018(6) : 62-65.

ZHOU Hao, FENG Zhanlin, ZHANG Huaitian. Study
on US Ballistic Missile Defense System [J].
China, 2018(6): 62-65.

AR, RG], (/N L. BB R S AR R R IR 25
W] RALFE, 2017(1): 29-33.

ZHU Feng, HAN Xiaoming, HE Xiaojiu. Overview of

Aerospace

the Development Status of Boost Phase Anti-Missile
Operations [J]. Aerodynamic Missile Journal, 2017
(1):29-33.

Xk, R, g, & BB S oo
PR e e B B A 0], RO, 2014(3) .
34-41.

LIU Yonglan, LI Weimin, XIE Xin, et al. Research

Status and Development Trend Analysis of Boost Phase

Anti-Missile in Foreign Countries [J]. Aerodynamic
Missile Journal, 2014(3): 34-41.
JES, B%, S & B R B B A S HOR

ZEIRLY]. MR Tl R 242241, 2021, 53(6): 1-12.
JING Wuxing, YANG Biao, GAO Changsheng. Review
on Guidance Technology of Air-Based Missiles for Boost
Phase Interception [J]. Journal of Harbin Institute of
Technology, 2021, 53(6): 1-12.

BOENR, MR, BEE, & SR EU
SHBIFI]. ®AT A%, 2012, 30(5) : 436-439.

LI Xiangiang, LIU Yingying, GE Zhilei, et al.
Guidance Law Designing for Air-Based Interception of

Missiles in the Boost Phase [J]. Flight
Dynamics, 2012, 30(5): 436-439.

Ballistic

(8]

[9]

[11]

[12]

[14]

[15]

[16]

ER, B OR BRI T 3B B T I Y
[J). ©MLTH, 2009(5): 54-57.

WANG Sen, YANG Jianjun. Research on Boost Phase
Interception  of  Tactical Ballistic ~ Missile [J].
Aerodynamic Missile Journal, 2009(5) : 54-57.
BARTON D K, FALCONE R, KLEPPNER D, et al.
Report of the American Physical Society Study Group on
Boost-Phase Intercept Systems for National Missile
Defense: Scientific and Technical Issues[J]. Reviews
of Modern Physics, 2005, 76(3): S1-S424.

Missile Defense Advocacy Alliance. Network Centric

(NCADE) [EB/OL].
[2023-05-19]. https://missiledefenseadvocacy. org/

Airborne Defense Element
defense-systems/network-centric-airborne-defense-
element-ncade/.

W, R, BOe, F. EETIURSFRGRE
BERL]. CHTS3, 2011(10) : 48-52.

XIE Xin, LI Weimin, HUANG Renquan, et al.
Overview of the Development of the US Air-Based Anti-
Missile System[J]. Aerodynamic Missile Journal, 2011
(10): 48-52.

Kinetic Energy Interceptor (KEI). Program Plans[EB/OL].
[2023-05-19]. http://www. globalsecurity. org/space/
systems/kei—plans. htm.

FEHL T . 26 S R A R A Bl AR A A T )
BRI, EMUR, 2009(1) : 31-36.

QI Yanli. Development and Deployment of Kinetic
Weapons for US Missile Defense System[J]. Aerospace
China, 2009(1): 31-36.

e . Rl MR a5 R Rt sE 1]
PRAC BB A, 2012, 40(4) : 52-62.

SHAO Yuhong. Development and Status Quo of BMD
Kinetic Energy Interceptors [J]. Modern Defence
Technology, 2012, 40(4): 52-62.

SR A S SRR R ) A% -3 RE A B (KED 5 £
AU A(MKV)[J]. iz RE%, 2008(21): 32-41.
ZHANG Mingde. New Weapon for Missile Defense
Kinetic Energy Interceptor (KEI) and Multiple Kill
Vehicle (MKV) [J]. Aviation Archives, 2008 (21) :
32-41.

kR, B, AR, &L IR AR A
S BE ST [0]. B B A R, 2011, 39
(1):1-11, 28.

ZHENG Yonglan, WANG Youjin, ZOU Zhongwang, etal.

Research on the Application of Reverse Design Method



FRIE, 2 - 58 (5] KBTS 56 SR T 58 S PERE 7B © 39 -

[17]

[18]

[19]

Missile [J].
Technology, 2011, 39(1): 1-11, 28.

FHISE, RIFE, Bk EEIRERR T S BT
B[], SR S 632, 2006, 26(4): 103-106.
WANG Zuyao, WU JIAO Shaogiu. The

in  Antiaircraft Modern  Defence

Qixing,

Analytical Methods of Mimetic
Journal of Projectiles,

2006, 26 (4) :

Antimissile Interceptor [J].
Rockets, Missiles and Guidance,
103-106.

X T 35 B e B A LU A 5 AT Y S A
E[D]. & MEME KRS, 2012,

LIU Yongshi. Research and Simulation on the
Proportional Guidance Law for Ballistic Missile Boost
Phase Defense [D].
University, 2012.
IMEDT . S B BT A R 0 EAF T (D ). iR /R
I MR Tl R4, 2015,

SUN Jiayue.

Nanchang: Nanchang Hangkong

Terminal Guidance Simulation of the
Interception of Boost Phase Missile [D]. Harbin:
Harbin Institute of Technology, 2015.

SRR . CARET-3 IR R T RS OB XA
E[D]. MR /R T KA, 2011.

GUO Xiaoxi. Modeling and Attack-Defense Interaction
Simulation for the “Standard”-3 Missile Weapon System
[D]. Harbin: Harbin Institute of Technology, 2011.

Missile Defense Advocacy Alliance. Kinetic Energy

Designment  of

[23]

[25]

Interceptor (KEI) [EB/OL]. [2023-05-19]. https://
missiledefenseadvocacy.  org/defense-systems/kinetic-
energy-interceptor-kei/.

A6 AL R AN R 55 SO . R A RS e T
WEIM. JEst: AT R, 20100 539-544.
Beijing Institute of Aerospace Intelligence and
Information. World Handbook of Air Defense and Anti
Missile Missiles [M]. Beijing: China Astronautic
Publishing House, 2010: 539-544.
PR Tl SA R AR SR IM]. Jbat: %
FRbE W ARAL, 2011 629-633.

China Aerospace Industry Corporation. World Missile
[M].
Publishing House, 2011: 629-633.

T EE . BT DATCOM Y il T ¥ 5 s Jy il 58 5 7%
FriD]. FIAT: METHT R, 2017.

YIN Jingzhang. Missile’s Aerodynamic Estimation and
DATCOM [D].

Encyclopedia Beijing: ~ Military ~ Science

Analysis Based on the Nanjing:

Nanjing University of Science and Technology , 2017.

W IR AR AR -3 42 O S O S B X B O
FDJ. MRS IR Tl K2, 2022

MENG Yidong. The Design of Guidance Law and
Attack Defense Confrontation Simulation of “Standard”
-3 Missile [D]. Harbin: Harbin

Institute  of

Technology, 2022.



