5513 55 1 12015 452 A
1672-6553/2015/13(1)/037-5

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol. 13 No. 1
Feb. 2015

ERAEFS MRESTREES T

x| % e

WEX HE

(R B T ENU T4 BE, Bat 210094 )

BE O 7R AE S O R R A 5 | R s S e R Mk ) S e LA, e S 1 R L P M AR R A BROT
) ) E AR R o TR T SRS S R R Rl b S AR R AR AR AR M R R AN R S5 2
T A FROTAERY 5 1 0F S e B VA B SR WA O 25 A 2 000, E I At D AT S e R e PR A A THA 45 2R

7 WA A TR A% 5 | A NG S5 A A R .
Xegim  hRRErE, SWBEL
DOI: 10.6052/1672-6553-2013-101

51

il

ML I FIBLBI PR — X 7 i, e 54 5 14
SR T A EROR, S AR E TR 5 A5 B RIIE.
T2 5 | R L DR B BRI A el e e e ) L T
H R, A il 24 A T 2 5 | AR M A R A B BN R
—. HATR T IS A e PR A 5T R Eon] 73 =
2 BB IR Ty %, Webb 251 3 b ) 95
BTSN M198 S il BE Y DR AR 5 2R 2k
FEURF LI ik, BUHRIA T ST
FELEOAR i 2R 858 ST, 8 R X M I o A
PEA TR A S, 0 S T AR E P A T
Tl 22 SRS ROT 2 4y SN ) R R Bk
Fg L5 15 AU LB AR &, BT 5 SR A5
SRR E AR . R S T A R
R AR —E S B, 1A R st
S R E PEOUAR B BIFSY T 4% T A 24
SR s P R AL a8 F 2 ik sl g A
WL T 2 A7 /N 1A% L U Y S o R E
Chen'" 32 i e $DURE BB AR BIF 5 45 4 2 06 HLAS 5t
AR MR . h Ty TR SR A 7 i, H i
% R BT AL R T X APy ik, (EIE IS5 i X
ARG 5 - 48 =2 1) 52 0% ) 2 i/ G 43 3319
SIIPEASIE SR AR R 2 =2 T BROCEE
AT 7 k. b 3T ABAQUS #i {4 vy 4

20130724 W FI45 1 §5,2013-09-23 i B BCH.
* [E G R ERE R R BRI (973 114)) (5131970203)
T BiRA/EH E-mail : jiangsuliuluyang@ 126. com

FRLMENER, Aok, #5IETE

JOWIZERE AR, 34 BASS A Z B0 I s e

IR A SO AR LA FROC S 57 A M T
AR FROCRAT , A EORAR AL T3S L e 52
2% R F i/ R AR | SR SR AL SF AR LR R

1 fREpAas HRRE R

FEGE ) SO S T RS E RIS AR : (D XM 3t
TET 249 A WA 5 ) M i /K- M T b, 7 1 £ A
TR VOB B e M e i 2 HLo BT
HOTET AP TET N 5 @4 i I M AL TP AR S, A B
gy, ABkal. 7R b, BT AR 2R 2k B LK
JEBE, 3y AR R 1E I 3
iR AR Rz e 1 R

”L‘\

B faife)E sz o
Fig. 1 Simplified load condition of a gun
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Fig.3 FEA model of under carriage and soil
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Fig.4 FEA model of spade and soil
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Fig.5 Influence of height of trunnion on firing stability
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Fig. 6 Influence of location of trunnion on firing stability
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Fig.7 Influence of damping of energy dissipation

device on firing stability
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Fig. 8 Influence of thickness of spade on firing stability
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Fig.9 Influence of width of spade on firing stability
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Fig. 10  Influence of length of trail on firing stability
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Table 1

Value of structural parameters of original

and improved model

structural parameters fho/mng/N « s « mm ~'w/mm  ¢/mm
original model 660 10 430 4
improved model 610 30 630 8
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Fig. 11 Jump curves of bottom carriage of original

and improved model
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RESEARCH ON FIRING STABILITY OF A LIGHTWEIGHT
TOWED HOWITZER "

Liu Luyang’ Yang Guolai Xiao Hui
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract In order to obtain the influence of structural parameters on the firing stability of the lightweight towed
howitzer, the corresponding nonlinear finite element models were established. Nonlinear factors, such as contact/
collision between the spade and soil, plastic deformation of soil, were considered in the finite element models. By
solving the finite element models with different structural parameters, the structural parameters which have great
influence on firing stability can be identified. Based on this, the optimization of firing stability was performed.

The calculated results show that the optimized firing stability of the lightweight towed howitzer is improved.

Key words firing stability, structural parameters, nonlinear factors, finite element method, towed how-

itzer
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