Had kB

oo i 52 3 =%
>
.;nn“ﬂlIiﬁI?IE 2023336)5152'1#&
v

H IR
EEEREEFEEA
3T ek ok TOPSIS 77 sk 0 % 46 % 7 R % 2 W, ERF, AAE (1)
EEHRE T EWE S A E RSN E ML B, e R, EEA A B RML, e, L %£(7)
C 7 o AR- 4138 0 6 4 o o e 0 A A, B H YA (12)
% HB H EFP i 3 3 R R % 0 71 % W R, R, R A(19)
BETEIHANRBEARTL A ORREY, R H(24)
3T DoDAF & T A5 ALAE 1 b7 41 4 B Sk 47 E5(29)
ACE IR E RN BRI T TR = R A YW 2(35)
5 T4 (L 9 7 4 T (L B R R 2% (40)
BB A O S B R S, E R RME, BT, AR 5E(44)
WORFTFETET MR %45 R TR B HATE REALE R, &E E R, ERE(SD)

ETREXGENE LR TEETRDBHR

bR g S AL A BRI 5B o R AT
¥reEEE B AR RIS HEERE

BN R AL AR
BESRY R T HE SR RS E

IF] B AR At 2A12 4B A A AR B A B fn B ) B
T WA A LBM J7 32 By & A 2 70 4B 25 30 B A LA & 5 R 5
BIEA FH A RRAEE TR ARENT R

BAEH AT N RE R A

J-C AW BB A4 6 SRR B R UFETE
FREHGHE TEETRBTRERT LN
EFREHBEENE EANERBE AT R

BRI A E L SRR S AR ST R

T4 H A B AROK R AL AT IR #R T R
AL R 28 ot o AT 1 B0 A e B B

] 0 ] 4 ) — R ok

AR FEREENCEENRERLH FEAR
EAZR A RBGTERAR

R TR R A K A A R AR R R

— AT = AR A W X B AR E LT R BT R

H T A P KT AR FRERRE R

AR BETRTRAETH LW ITERBA T &
HETHRBEN ST HHETRE T EAR
EEit S AMR
ETEB-ABMWENRD A RRAREVH 7 &
HTREBERMFINERERALTR

B Ak AT AR I R S

JE 2 T4 530 NTO 2 PBX R 7 3 B K 49 % v

mBE AR, AR RIHF,NHE, X F(61)
RER, FHR, AR, &, I TR, IKREFR(67)
Wil 3l B BRI M A (T4)
FER,F A, T8 L(T9)

i (84)
A, FhiE A (88)
A IR (93)
fir, % #&(99)
&, &ecth (103)
B, THB(111)
#  a(117)
keArE A Ak, FR(122)

E B A, E@aE,FARAE(I2T)
R, B REF, S M E—B, 2 F(132)
AT E L 6L, %, RLIE(137)
kAR R, FNE,F vw(143)

ko4, EE FIE F w(148)

WS, R & AR 5 (154)

T SRR E,®Iam, 3 (161)

TR B B R AR, P 5 A (169)

EREH ALF R, HHT5)

FRA, KR ER, B, EH, TR, 7R (182)
kB, AT, I B, AR (187)

Ffe R AT, E R R
FEE,IMER, IR,

I AR, FN ERJeAE, 3]
WU, T A,
ERM,

XNET, T OF, ERA,MRE(193)
E %, L%, FHIE, L X(198)
L2, R 47(206)

WA, T L REF AT A, HRE(212)




i
.

i

im Lz Ik

CHEEE I il
2023 4£ 6 [ HIR

# T Dubins B 12 B 3% #7343 FE AU AL

2T SPH J7 i i B X K Hf R B 0 4 FT AT
GBI IFE S BRI T R R

Bl R S AL F 0 R DU R AR

T % B AR 0h 10 An Bt OB B 0 R B A AR R B R AR
H T R AL TOPSIS 3% 0 Ja 5 A5 & B A7 B F 8T 5
KA A 2 R 3R IR B S B 8 R R LR T
05 4R AR RAR A B A R 4 T B AT

T 86 51 kA B A LR B AR AT R

T[] 30 T B AR Y O RO R T

K7 A B B0 18] e P A O AR WY 2 oL BOK R

R 18] A R 1A o R 3R e A BB AE R R

A FHEANRKERNEE T EHR

3T HE AL AR B oL B AR T SRR

FEREMFESEHIE

ETHEEANE S RELERN KRS T

ST B RS0 R B M R 4

— M TR M AR E SR B E RS E T %

T 3D-IRT #y GPS JE | F 0% v 56 B oy it o %
INELTE N B 2 A A

HATHI FC R X BBALALE RZ R 5 EA

K B W TG 77 i X A AIURA 204 2 3 A v LA MR YRR R

WU S Sl R

—RANROEE T RGN RTAER T %

AER KRR A E A SRR T %

AE K F R R I R A SO R O %

FT L R R PR L B B ok I N B
AWHEHBHNALEEL THESTE G
5 s BA KB SR R BRI EHR

RE R RITE S MK T BT R

St TREBFHA

— MR T ERASE T THIERMLREH R
A AL T L E R BB B it

BRAER G AR EOL RS R BT

BT A A TN B 5 IR
ETREFA 0B ER

K R T2 A R B R R R Sk

AT K IE LW EARRA B B R G

EHR LR, RS, %) T HE(216)

fE RBR, ALK E R, FMEL(221)

I %, LK R, FHE HRA(228)

B Ow,WIRT,FLEKR, KT TF(237)

I IR, AT R 45 (241)

FER, TR H#(250)

EHH,I O, FAES,E WK(256)

R, B A, BRI KRR, E R E, TNRR(260)
w oK, M, E B, FLu,FaA,E w(264)
I OR,BFET,BEH ERQ267)

BRIP4, F,NEA,E £(272)

et RBRE R R = E(277)

RS, RER S, TR T8 (284)
oL, B EE XL, A, BMR(29)

ExE,F 1£(300)

TR, IR, BE, B3, bk E% R (307)
I EFES I OH,E A FTEK(314)
EHE(322)
BORROFBALE, wees B EA, F LR (328)
sRpeF, R &R (334)

FEHGAE %) R, AT AT (340)

oML E ERK,HAKE(344)
ALSI3E WS, & R BRALE, TR R (354)
VR, T3, ALA) T M, 8K (359)

£ A 7 KR B 4 (364)
CEAER KRR, Y F %, SRFER, 218 5% (369)
SR, AR, & B, ERR, REM(3T5)
B, ERF, R, HER,ATE, 2Fm(38])

[

e

s, E 0 k,& #(385)
R, % B4 (389)
XESE, AR RBE(393)

B AR TR R, AR, )R (398)
EWWL, G5, R, SOURAE SRR 5 (405)
BRI, RE R, AR (414)

sk, TR R, % A, BRI, AEE R (422)
ER, AR, RILE R TR (432)

ENAUERIE: 91 L K, #d%



JOURNAL OF ORDNANCE EQUIPMENT ENGINEERING
Vol. 44 Jun. 2023

CONTENTS

Multi-program decision making for rifles based on improved TOPSIS theory «--«--c-cooeeeeeeeeennn. WU Shuang, WANG Yaping, LIU Shengwei(1)
Simulation and optimization design of aluminum alloy structure of a tracked armored vehicle ------ LI Qingbo, YU Bin, WANG Yunlong, et al(7)
C-type armature-rail initial contact characteristics analysis — -«-«cococooeeeiei GUO Anxin, WANG Xuezhi, LIU Shaowei(12)
Study on initiation effect of multi-mode radial EFP warhead «-:----cocoeeeeeeeiiiiii, TIAN Zonghao, YU Junhao, ZHANG Hang(19)
Research on active cooling test technology of high-speed aircraft «----:--cocooooeeeeieiiii. QIN Qiang, ZHANG Xiaoxiao, CHENG Zhu(24)
Requirement analysis of the self-defense system for amphibious ships based on DODAF - «cccoeeeveriiiiiiiii .. LIANG Kun(29)
Research on equivalent test method of anti-nearby mine explosion ««-«-« -« ceeeeeeeerairiini LI Bing, JIN Hui, HU Yi(35)
Research on interval feeding technology of rapid-firing gun chainless ammunition feeding system ------ccccoceeeeiiniiniin. WU Baoshuang(40)

Numerical study of the effect of wingspan length on aerodynamic characteristics of a patrol missile
............................................................................................................... QIU Jiawei,WANG Mian,ZHANG Xiaohui ,et al(44)
Research on intelligent prompt auxiliary technology of equipment installation based on MR in a low-light environment
..................................................................................................................... ZHU Yeshan, WANG Wei, QIU Ang, et al(51)
Research on intelligent diagnosis of complex electronic equipment based on interactive engines ------ XU Hongzhi ,QI Mingjun ,HU Deliu et al(61)
Design and kinematic performance analysis of chain telescopic service robots ------------ ZHANG Feiran, CHANG Yawei, ZHAO Yongcai, et al(67)
Study on the aerodynamic characteristics of a folding fixed-wing aircraft during the exit process
- YANG Haitao, XI Min, LIAO Guichao, et al(74)
- HUANG Tushun, CHANG Wei, LI Shaolong(79)

Research on positioning accuracy appraisal technology for man-portable loitering missiles
Design and Research of the mission planning system for cooperative attack of heterogeneous missiles ~ -----ecreeeeeereeeenenes WEI Haiguang(84)
Study on combined damages and penetration abilities of interval dual fragments to 2A12 aluminum alloy target plates
......................................................................................................... HUANG Jiahao, ZHENG Yuxuan, WANG Bin, et al(88)
Numerical simulation and experimental verification of high speed amphibious vehicles based on meshless LBM method
......................................................................................................... HUANG Dongyan, SUN Xuguang, QIU Sicong, et al(93)
Study on the deformation pattern of natural gas pipelines by explosion shock waves «:-:::cocoeeeeeees MA Lin, SUN Hao, ZHANG Xuhui, et al(99)
Two-stage pursuit-evasion differential game model of submarine defense -----+--ocoeveeeeeeiniiniinn. HAO Xinran, YU Yang, CUI Yan, et al(103)
Simulation of J-C constitutive parameters on ballistic penetration resistance of aluminum alloy targets
..................................................................................................................... YUAN Jiajun, XIAO Siwei, WANG Rihan(111)

The change of explosive load on the surface of cylindrical shells under different explosive orientations ---«---+coeoeeeereeeeinninnnnns YANG Di(117)
Research on maritime large-scale rescue technology based on airdrop rescue equipment ------------ ZHANG Zhaoyang, YANG Lin, LIU Jimin(122)
Study on ablative resistance of light carbon fiber composite launch tubes -«--:-:reeeeeeeeeenns WANG Jun, LIU Dong, WANG Xiangwang , et al(127)

Research on thrust identification methods of solid rocket engine flight tests based on outer-trajectory measurement data
............................................................................................................ HU Baopeng , XUE Guangwei, LIN Haiqi, et al(132)
Simulation of damage effectiveness of naval gun weapons against land fire = ----cocococeeeeeiiiiinn. SUN Yuelin, CAI Zilei, SHI Rui, et al(137)
Integrated sliding mode design methods for guidance and control of guided projectiles
............................................................................................................... LIU Jiantao, ZHANG Wei, LI Shuaixiao, et al(143)
Research on the energy optimal guidance law of long-range guided projectiles passing through a virtual shift point
ZHANG Wei, LIU Jiantao, LI Shuaixiao, et al(148)
Study on reliability of lifting ammunition carried by helicopters -« -« --cccooceeeeeieiiiiii. FU Weizhen, CHEN Lei, DU Linfei, et al(154)
Study on optimization of docking operation of deep submergence rescue vehicles at a high inclination angle
............................................................................................................... HE Bin, ZHANG Yingjun, TIAN Bingli, et al(161)
A simulation study on geolocation target methods based on a three-sphere model ------------ ZHANG Xiaofeng, FAN Jian, XIONG Fu, et al(169)

Research on shooting route planning of surface ships based on hit probability --------coceeeeenieeannn. MENG Dayuw, FU Xueqing, SUN Wei(175)

Safety assessment and lifting methods of a launcher body in a projectile transport environment
......................................................................................................... YU Yongli, ZHANG Guowei, JIAO Mingliang, et al(182)

Research on calculation methods of gun firing data solution based on firing table data ------------ WU Yongqi, QIN Pengfei, SUN Wei, et al(187)



JOURNAL OF ORDNANCE EQUIPMENT ENGINEERING
Vol. 44 Jun. 2023

Anomaly diagnosis methods of the nuclear power system based on distance-cosine similarity --- LIU Xinxin, YU Lei, WANG Xiaolong, et al(193)
Research on intelligent combat decision making based on deep reinforcement learning --------- WANG Yao, MA Haiqiang, LI Zizheng, et al(198)
The remote monitoring system for transmission toOwer HIt  «««««-coeeeeeeoiumiiiiiiii MA Xinghe , ZHU Hang(206)

Influence of pressing process parameters on irreversible expansion of NTO-based PBX
................................................................................................... CHEN Minglei, WANG Xia, ZHANG Zhengzheng, et al(212)
Optimization of buoy submarine search array based on Dubins path  ----coocoveeeeeeennns WANG Muyuan, MA Liangli, CHEN Pengxian, et al(216)
Simulation analysis of velocity to rocket sled planing based on SPH method ------------ XIE Zhenzhen, ZHANG Qidong, YAN Huadong, et al(221)
Research on moving target detection methods in complex naval battle fields --------cceeeeeeee WANG Yao, MA Haigiang, ZHANG Yuan, et al(228)
Study on virtual assembly technology for static strength tests of solid rocket motors --- ZHAI Xiao, TIAN Zhenyuw, YUWEN Zhangjie, et al(237)
Wartime material delivery path planning based on multi-objective optimization and improved ant colony algorithm
..................................................................................................................... MA Jian, CHEN Liyan, HE Chengming(241)
Research on artillery combat target threat assessment based on variable weight TOPSIS method ------------ceenee LI Weiguang, CHEN Dong(250)
Test methods of warhead target backfall positioning for rocket skid end effect tests --------- WANG Yanyan, SUN Hao, LI Jianchang, et al(256)
Analysis of the influence of relative density of tungsten-infiltrated copper skeletons on ablation rate
............................................................................................................ LIN Bingtao, GAO Song, LIANG Yanming, et al(260)
Numerical simulation of shaped jet forming and penetration mechanism  «----oooeeeeeeeeeiieiin TIAN Bin, WEI Ling, WANG Xi, et al(264)

Damage effectiveness evaluation methods for ground targets ---«--:-coeoererieeiiiiii, WANG Bo, XUE Keyu, XUE Huimin, et al(267)
Establishment and solution of the oil film pressure equation between rocket sled slippers and rails
......................................................................................................... ZHAO Xiangwei, YANG Yang, LIU Xianwei, et al(272)
Wind tunnel experimental and numerical simulation of interstage separated reverse jet --------- YE Rui, ZHAO Hongrui, CHEN Nong, et al(277)
Research on the estimated method of the take-off weight for hand-launched electric-powered Mini-UAV «:-cocoeeeieiiiiiii..
...................................................................................................... XIONG Yupeng, CHEN Zhigiang, REN Gaofeng, et al(284)
Research on the measuring method of vertical target density based on binocular vision technology
...................................................................................................... LING Shanshan., CUI Ailian, GUAN Shicheng, et al(294)

Text recognition method based on self-attention and multi-granularity convolution —-------eoeoeeeerereiiiii, CUI Lizhi, LI Jun(300)
Data link-based microservice-oriented high-efficiency collaborative battlefield network ------ JIA Chenggang, WANG Meirui, CHU Boce, et al(307)
An adaptive correction method for weight parameters based on the linear weighting method ------ SUN Hao, LI Jianchang, WANG Li, et al(314)

Research on the influence range of GPS suppressing interference based on 3D-IRT ----cceereeeniriiiiiiii. WANG Qianying(322)
Research on obstacle avoidance control of small unmanned target vehicles ----------- - DUAN Chen, ZHANG Jie, QIAN Lihua, et al(328)
Design and implementation of FC bus data online processing system for flight tests ««-«-ccccocoeveeeeennes ZHANG Xiaoging, ZHANG Zhigiang(334)

Study on dynamic response characteristics of helicopter weapon racks through finite element method
..................................................................................................................... YAN Penghui, LIU Ga”g, M[AO ()i(mshu(340)

A finite element modeling method for small crack rotor system «----:ocococoeeeeiiiii. HU Kai, MA Jun, WANG Xiaodong , et al(344)
Test methods of aerodynamic pressure parameters in supersonic rocket sled tests «---------eet DU Jianying, SHEN Xiaomin, LI Chao, et al(354)
Test methods for temperature parameters of supersonic rocket skid tests «---:-ocooeeeeee SHEN Xiaomin, WANG Yanyan, DU Jianying, et al(359)
Fault prediction algorithm of step-down converter circuits based on multi-classifier integration --- MAO Wei, YU Ren, LIU Minghui, et al(364)

Research and optimization of large-diameter conical cutterhead modes of full-section shaft boring machines
- WU Kang, ZONG Zhishuan, ZHANG Qingjun, et al(369)

Research on automatic 5 s explosion temperature measuring devices and methods ---------oeeeeeeeees YUE Pu, LIU Hongni, SU Pengfei, et al(375)
Study on synchronization testing methods for tail fin deployment —-------eeeeeeeennnens LI Yanying, WANG Zhenyw, CAO Chengzhuang, et al(381)
Research on the positioning strategy of interference sources in a complex urban environment ------ FAN Guangwei, WANG Fei, MENG Yan(385)
Design of a high-precision time synchronization unit for distributed coherent radar ----------ceeereeerieennnns SONG Qidong, PENG Liangfu(389)
Design of laser emission devices in the individual combat training system «--«-ccocoeeeeeeiiiiii, LIU Jiaxing, WANG Chao, CAI Ruijia(393)
Review on rocket sled test methods -« -« -cocoeveererieiii ZHOU Xuewen, YAN Huadong, CHEN Cheng, et al(398)
Research status of lithium ion battery life prediction ------cooeeeeeeieiiiiin.. CUI Fanfan, ZENG Fangi, YUAN Xiaojing, et al(405)
An overview of object detection algorithms based on deep learning — ---«--oeceeeeereiieiiii. LI Yaoqi, ZONG Fuqgiang, YANG Libin(414)
Review of space debris removal techniques with foam gel resistance-increasing --------- JIANG Haiying, WANG Panfeng, FAN Fanghkun, et al(422)

A review of target recognition application based on millimeter wave radar -------:ooeeeeeen HU Xingchen, TANG Junjie, ZHAO Hongyi, et al(432)



