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Research on Life Determination and Extension of Missile Weapon System
Based on Multilevel Finite Element

CHANG Xin—long, ZHANG You—hong, YUE Chun—guo, YU Yan—feng, LIU Wan—lei
(The Second Artillery Engineering University, Xi’ an 710025, China)

Abstract: The concept of multilevel finite element was presented. The life determination and extension of missile structure
was divided to three finite element analysis steps. In the finite element analysis, the influence of original state, weathering state, and
repair or replacement of missile structure was considered. The structural strength and residual life of missile structure was estimated
exactly. Using this method, the quality state of grain considering factors such as aging and crack damage and the effect of repair for
crack damage were evaluated. The results showed that this method is scientific and can provide a reference for life determination
and extension of missile weapon system.
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Fig. I The frame diagram of missile structure life determination and extension
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Fig. 2 Multilevel finite element analysis process of grain
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Fig. 3 The model diagram of grain structure
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Fig. 4 Von—Mises stress graph of grain structure

18l 4 FT DU 2454 A 3 < 5 R0 S A Y
Von-Mises W JJ{EFE K, & 254N 156 A, o2
RS R B SE IS , X L7 & I, HonT RE
e

2) H2YAIRICH T o TESEIS AT B A RITR
YL, TR S 1 0 7 58 B R, AR 1
Ty T E RS S SOR AR L R, B A —
MM, T AT B R ) & R S R
o FEWAFIT R, R SIHLEGHE 145 Fh 12 R RE &
Ph—E RS AT A, 25 A BT/ prad i
UNLL R Rl b S A G R e = (1 X E W QN L
FF= A i . FEEA0)E 2 A < 2 AS
PR EAN IR EE 0 2480, TS i o 2% 5% F &R
I VR 2R 3 244 1 o7 e B PRI 7, 90 s DR 2 75
XTSRRI TIE R . R AT R A
BRI B A O 25 mm, IR JE 41 5,10, 15,20, 25,
30 mm HYFR I = 4ERELL, TERLBUR L — i A 57
BTG, 5 AU 53R H SOLID186 BTk 43 )
&, 25k AR 4347588 & H SOLID185 H.5T 4] 43 )
& it 247 1% DL 5 26 1 A BROT AT B T T
DA o 2 B SR A Sl 43 n 1B 5 TR



-22- *o& R

20114F12 H

H 5 PR A SHUASS FE ) A8 AR FRAE B TR [ A
G A p 5 o FEABRIT B, LR IR A
8 a HYHERE AN S I S (1A T3 A TS A

E(1)=2.31+6.68¢"-5.13e "+2.1e "+

5.1e7-6.77e"+5.48e ™" (3)

5 A 5 RSO 251 AR 3 73

Fig. 5 Mesh partition of grain with surface crack in umbrella dise
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Table 1 Stress intensity factor of different position in grain

Nem™
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£ /mm K K Ky K K

5 4 460.10 121.06 2 849.80 128.07 949.42 25.34

10 6 307.70 622.33 6 942.70 616.43 951.96 564.21

15 6 656.30 654.47 8 074.10 1072.90 821.36 1.007.70

20 7 040.00 1202.60 8 329.00 1 378.00 773.92 707.78

25 7192.50 1 603.70 10 635.00 1753.90 76.23 693.97

30 7 502.60 2 067.40 11 235.00 1 882.00 39.41 647.24
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Fig. 6 Process diagram of the shovel slot in grain umbrella disc
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Fig. 7 Mesh division of the shovel slot in grain umbrella dise
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Table 2 The contrast of Von—Mises stress and strain before and

after restoration
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