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Improvement method of mechanism on
dropping device of aeronautical weapon

ZHANG Hui-feng,ZHAO Si-hong, LIANG Yong-sheng, WANG Miao, ZHANG Qing-guo, CHEN Xiao-xu
(Aviation University of Airforce ,Changchun 130022 ,China)

Abstract. For correcting the erroneous dropping of external stores on dropping mechanism of aeronau-
tical weapons, a finite element technique was adopted to analyze on the hook, sector rocker and sector
wheel to find out the reasons for erroneus dropping, and an improvement method was put forward
without changing the structure of the dropping device. A mechanism applicable in micro space was de-
signed with computer-aided 3-dimension motion analysis and interferometry. By using computer-aided
statics, dynamics, thermo-elasticity and stability engineering analysis (CAE) techniques, the struc-
tural stability of the mechanism was studied in aspects of dropping sequence, energy requirements, ri-
gidity and the intensity of stop. The results of calculation, experiment and aerial embarkation flight
show that the theoretical power value consumed by the stop is 10 W, and measured value is 14 W; the
measured value of tripping voltage is 7 V, and the theoretical value of the time sequence is 0. 003 8 s,
these values are much less than those of the dropping device itself. Experimental results show that im-
proved mechanism acts safely and reliably, and avoids mutual interference between all moving accesso-
ries of the main body, which provides evidence for engineering application.
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Fig. 1 Fundamental diagram of dropping device
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Tab.1 Engineering analysis result for hook
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Fig. 2 Hook deformation under 10 times of overload
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Fig. 3 Hook stress under 10 times of overload
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Fig. 4 Hook deformation when bearing ultimate o-

verload
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Fig. 5 Hook stress when bearing ultimate overload
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Fig. 6 Negative chamfer situation
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Fig. 7 Positive chamfer situation
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Fig. 8  Negative chamfer stress diagram of sector

rocker under 10 times of overload
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Fig.9 Sector wheel stress diagram under 10 times of

overload
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Fig. 10 Missile-not-loaded status on the ground
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Fig. 11 Missile-loaded status in the air
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Fig. 12 Deformation of the stop when the sector
wheel is severely worn under 10 times of
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Fig. 13 Stress distribution of the stop under ulti-
mate overload
4.4 i

HT T IR OIS PR SR I B B 1 e Tl e gl L [R) B
CRALTE B s e AT I B A AT B AR R ) AL 7E
BRFEE M IR S TR M BB . 7616 SRR
IR Bk il FLoKE R AR R AR R4 R B B il
W RAERTENG . A HHE R A, 55
LI EARN Drore s Paic » WL B A BNy @ = Py —
Do o

PR % 5 WAL N Do s P » 2 TE
Jei (LA TS A5 T B A

D' =Dy — D -

o' =, W AR T J5 1 il FL A iR 25 B oy JBE
P a0 BT R A R AT AT ORIEE R A . A
MESEAERHRE, FERIRRE L IET .
5Bl Y R AR R R BE W TR B B R A R

A o AR TH B ST A 2 R ik & L
1 P ARG I B 2 22 BE A AT DA ORE A it T L R R
R IR KA T HL A T M AR A
P I %% B AR Y iR 75 5 08 2k v 98 A8 B
g,

W EAE — 50~ 450 CAEfb, A &AM H
100 CHy¥ART AL = Bl an A 14,

K14 100 CHAJIRTHEN T Egm K
Fig. 14 Deformation of the stop under constant tem-

perature rise to 100 C

MHATLUE 3], 100 C ¥y 273 THE AT £ 8%
AR Y o3 A P B 78 T A AR /D AN 2 82 i il L il
Z I B B IC A PR S IR W AR .

TEANBICAE i 28 3 A0 08 B 45 1 RSB RS
FOHTEE T R TG R4 8K o Bt 45 1 B 1k R 4% Sk
HEWI 7V A 2 i A B S5 0 IR L 42 v T
FEPERF G SLBR . BRIR 2 A A g 45 R LA K s rp o
IR A R R W] R RS M I AR D) R B R
10 WL, Sy 14 W Sl 1 i B SEAE S 7 V. 3l
Yt BRI (E A 0. 003 8 s 4%k i Kl BE 5 48 B LA
K v AR I 5 W il AR G R J A /N TR O
A B PR RER bR PRI IZ B T SR R T
AR A B Fy B Z 8] B AR BT O TR BN
PROBE TR . £k 04 1k 50 A5 A 7 A DG 5 T AN L
7 R BA AT T 1 50 50 E A0 N L O T AR Y
R A R 1E T B E R RN R
R



2234 it K Y 9516 %

S % k-

[1]

(2]

[3]

(4]

(5]

[6]

7]

(8]

[9]

RAER R CAERELE S LM dbal = 23 5878 ,2006:52-62.

ZHAO S H. Armament Equi pments and the Maintenance o f a Fighter[ M]. Beijing : Equipment Command of the Air
Force Press,2006:52-62. (in Chinese)

F v, B oE AR AR BOURE R b RO B AT R B R A RTINS M T 42,2007,15(2):199-
205.

CHE L F,LU Y.XU ZH N. Finite element simulation on packaging of hinged high-g micromachined accelerometer
[J]. Opt. Precision Eng. , 2007,15(2):199-205. (in Chinese)

WP, A S R AR B T O TE I A T S 1 BR T A LT ). R k% 42,2006, 14(1) :100-109.

TAO J P,HUA J W,DAI Z X. Finite element analysis of diaphragm flexure in atmospheric sounding interferometer
[J]. Opt. Precision Eng. ,2006,14(1):100-109. (in Chinese)

HRAE A A K SR A RO B i A S AR A 5 FLLT 1.+ FE A4y A ,2005,22(8) - 9-10.

ZHANG H, YANG Y M. Simulation of weapons pylon using finite element analysis[]J]. Computer Simulation ,
2005,22(8):9-10. (in Chinese)

AL RS M. F T CAD/ CAM I IHE RG], k5 M % T42.1999,7(6):10-13.

YUY, TAOL Y, LI G,et al.. The research on feature system based on the integration of CAD/CAM[]J]. Opt.
Precision Eng. , 1999,7(6):10-13. (in Chinese)

B AP AT BB F L RS CAD IHER BUIR SR BT ). A% 45 % £42,1999,7(6) : 1-5.

CHEN Y,ZHONG X X, LI K,et al..Research achievement on MS CAD[]J]. Opt. Precision Eng. , 1999,7(6):1-
5. (in Chinese)

F A PRALAR AT 3R, L A HURE T ONURY S B TR i S LT DL A st AR, 2001,31(2) :30-32.

DONG X H, CHEN Z Y, FU X ZH, et al.. The calculation of opening time of aviation electromagnetic opening
mechanism[ J . Aeronautical compute technique , 2001,31(2):30-32. (in Chinese)

RS ol A2 YOO E ML EORBESELT ] R F AR & T42,2005,13(11) :69-73.

SUN L ZH, LIM M, CHENG W M. Study on precision positioning technique[J]. Opt. Precision Eng. . 2005,13
(11):69-73. (in Chinese)

FF IR Rk R AROR AL THORLT ). o5 A% T42,2000,8(3) :287-291.

LIY, GUO H, ZHOU ZH Y. Overview of non-traditional micromachining technologies[J]. Opt. Precision Eng. ,
2000,8(3):287-291. (in chinese)

EE R A Ak (1969 — ) ARGHE A L IR, 2 BEBT ST 5 1] Ay A 25 3 4 POR TR e

(1965 —) B AR A N BB PR L, FEM R T M EAER S M RSN H. E
mail ; zhaosihongzsh(@ sina. com

Bk (1973 =), B AR RN PRI, BP0 2R R EERIR G 5 0] S i s 3 IS A .

EORAIT6 =) F L EMK RN PR, WAL L EEBE ST R s A A N .

TR (1973 =) 5, MBI OF 0L 2 EEHE 5 5 1o S 0 s ol s 2 48 L 1

PRI B (1980—) . 55, MR 22 A, B 30, B 90 A, R BEAF S 7 1] 8 28 ZEAE A5 A0 28 it e A I





