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Abstract: Taking the armored vehicle as example, this paper focused on the fatigue assessment problem occurred in the
application of the thin-shelled armored vehicle by using time domain methods. This paper took use of rigid-flex coupled
dynamic modeling method to build and verify the vehicle model. Depending on the mission profile, the load time his-
tory was gained by simulating. Through analyzing the simulation results, the dangerous points on the hull were figured
out. On the basis of accessing the dynamic loads of the dangerous point, through using time domain method, the load
spectrum was built up to do the fatigue calculation. The result showed that fatigue problem will occur at the dangerous
point when the driving distance was about 37,050 kilometers under the mission profile.
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Figure 2. Chart of building up the whole model
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Figure 1. Finite element model of the vehicle hull
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Figure 3. Whole model of the vehicle
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Figure4. Part of the stressdistribution and accor ding speed
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Table 1. Test point selection and settings
=1L MR EEMMRESH
5 piths (A= RPESH
1 SD14N13 988 3% AR 49.78 mV/g
4 SD14N14 1209 I G R 101.02 mV/g
5 SD14N14 1208 T A5 — S EL R A 102.67 mV/g
Table 2. Typical road selection and working condition settings
& 2. BEGRREERA TR E
PRI AY 2 (cm) P (em) TR mM)  BEFAKCF i (km/p) SR BN 3 (rpm) TS 5 (km/h)
FE WL 5 61 200 4 1001.25 4.576
rR IE 5% % 15 184 200 4 1061.50 5.039
KU IE 5% % 20 700 120 4 1023.93 4.868
Table 3. Contrast between experiment data and simulation results
3. MEBESHERHIE*IL
U AE AR (Hz ThEe il % FE W m®/(Hz" -s*
T WA - () N g X i ) .
R i 5 FHXTRZE (%) IR i E AHXHRZE (%)
2 FAR 2.13 2.07 2.82 1.46 1.25 14.4
S Y IE 52 T 2T 7% JRE e 435 447 2.75 1.96 2.17 10.7
H 5 — S 2.27 2.18 3.96 34.62 33.52 3.18
2 FAR 1.94 1.92 1.03 1.95 1.40 28.2
Fp T 5% B T 25 8 53 AR 1.91 1.89 1.05 2.05 1.58 22.93
A — 1.51 1.38 8.61 3.41 321 5.87
T 255 FAR 12.70 13.00 2.36 0.061 0.078 27.87
Kol I 52 B i 2538 53 AR 12.75 13.01 2.04 0.038 0.049 28.95
5 — G 12.56 13.93 10.91 431 3.63 15.78
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Table 4. Mission profile distribution
+® 4. ESHELE

=T L o S =
Il
4 100
Wy AR 45 450 7.5 120
12 230
4 80
ELAR PR TH 30 300 7.5 140
10 80
3.8 40
HE. FEH 15 150 5.5 70
8 40
3.8 30
Bk 10 100 5.5 90
9 30

RN R 1000

Table 5. Risk point, physical area and largest stress value according to the mission profile
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e HERE ') fakrn HLIX B B
4 446221 AR AR ST A T AR AR R X K 109.7
Wy WA BT 7.5 601099 SR ) S 28 55 TGS B [X I 113.8
12 36975 AN S = ST R S 5 i AR e AL 228.6
4 431568 RENPLISIE TR AR R H RO X 4 148.9
AR BRI 7.5 36975 e AN = ST R S R S PR AR G B Ak 216.8
10 3601049 R R ) S 28 5 T O e [X I 209.5
3.8 436056 RAIUSTHE T A e RO X I 146.6
RN . R 5.5 38609 7 N0 585 DU~ S 5 R R AR S R ek 210.8
8 36975 AN S = ST R S 5 i AR e AL 246.1
3.8 613974 T3 PP A 5 10T 35 A P 1 X 4 103.5
EE I 5.5 38609 e A 65 WU S48 P 2 R 5 e PR AR G Bk 270.6
9 36975 T MBS = ST A8 ) S 5 R AR R SR AL 346.5
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Figure5. Load Spectrum building process
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Figure 6. Load time history of point 36975
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Figure7. Load extrapolate of point 36975
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Figure 8. Load spectrum of point 36975
8. TR 36975 Mg

IS FH SRR A T 36975 r g itk E AT
SR, FHZAESHIE T, UM IREULF] 37.05
W T RGN 1000 2 B, BRI 50547 3 AR IA
F] 37,050 A BB, ZEARGERfER S 36975 sSAb I
BT IR

4. g5ig

AR S DASE Y 8ty e AR R4 9], R IR v
X A S0 PR 5 2 PR 2R A A A R I AR R IR 9 55 A A 1] R
BAT T b S

B S I B R B 1) YR ST TR A ) W R
BN FIERAL . IR T 12 R R 5o 7 5 1 S AR A
PIHERAYE . TERSERAT 5550 TH A SRk B AT 7 k5
FR T B TEAR SR 9% 57 FE R i . SREEUITE T
TSGR s A B B AR, i MR O AN,
PR B TR 55 75 a0 1, A fE A R AR PR KL
iEF] 37.05 R(CEFEHCN 37,050 2 B, 9557 G o5
36975 UK H LG 57 HOA .

34

5. Bt

AR R TR S E W E R EAH
o SJE MRV AR L S g LA 2 Lo
AT S, AT TR S
ESCHR T P S| SCIRI MR, AR SC R4 T 7 RIR
PNIBECIIR

SEH (References)

[1] K, ket SMeB A T drikM]. dbat: FHH
R4, 1990: 3.

[2]1  EZE, gk, 2P BRA——E W AW —— RSN
WA TEEHUE S I R 4 ——CIMS, 2003, 9:
108-111.

[3] EhEHh, ZFBE, FMEFR. LT DADS (B L2 AR
S5 E ], REVTHEH, 2002, 11: 1531-1533.

[4]  BRSLF, sk=il, BB WU RS0 1% 50t & ADAMS
MHZRM]. dbat: HERE L, 2005: 25-27.

[51 BERE. SpyEsrHaaodiM]. dbat: By kiR, 2004:
25-26.

[6] 2%, kT4, M FinsE. BT 2048 =M BRoikm
ARG 5 R EL ). BRIE 3R, 2007, 29(4): 38-42.

Copyright © 2013 Hanspub



