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Numerical simulation of the disk fragment impacting
resistance of plate target

LI Juarrjuan, XUAN Harjun, HONG Werrong, WU Rong ren

(Higlrspeed Rotating M achinery Laboratory;—Institute of Chemical"M achinery,
Zhejiang University;-Hangzhou-310027, China)

Abstract:” In order to investigate the ballistic resistance and failure pattern of the casing
with the\impact of disk fragment, and find out structure optimization method, the phenome-
na of 1/3 disk fragment impacting on single and double layers plate target were simulated u-
sing nonlinear dynamical analysis-software Dytran. Johnsorr Cook material model was intro-
duced for the disk/ fragment and the plate target, along with Gruneisen equation of state.
Based on Lagrange-method, impaction was simulated using explicit finite element method.
Simulation results show that the major failure patterns of the plate target include plastic de-
formation, shear and tensile fracture, and that the single layer plate has greater resistance
than any other double layered plates. Conclusions are also made that the ballistic limit veloc-
ity increases with the distance when it is beyond a certain value, and that the greater resist-
ance is obtained in low or high proportion of the first layer with a constant of the total thick-
ness. So, the resistance of double-layered plate targets may exceed that of the single plate,

by reasonably arranging the thickness and the standoff distance of two plates.
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ballistic limit velocity

12008 1012 : 2009 03- 04
(APTD- 1104 03)
(1985-), , s . E-mail: marine@zju. edu. cn



2309

10
2 2 1
1 2006 6 ,
CF680A2 I 2 Vo
(- , , , 1/3
Ri= 40 mm, R>= 120 mm,
, 6= 40 mm; X 800mm % 300 mm,
. hi+ h2= 8 mm, L.

= = )
~
F 5
1 =
Fig. 1 Disk burst accident in civil aero engine
2
Goldsmith'” Fig.2 Sketch of disk fragment impacting on plate target
11
~Almohandes
. 150~ 300m/s
5 2~ S5ms ,
. Berr Dor (* , . Johnsorr
Cook(J-C) , Gruneisen
Woodw ard L] FC
Zukas FC
tel . Elek
l7J W % *® m
0= (A+ BE )(1+ Cln€ )(1-T 7) (1)
] Oe ; *8P ; '8*
D [8J; ;T* ;Av Bv Cvn m
ey ’
FC &
’ ' &= [Di+ Drexp(Ds0 )](1+ Dsln € )(1+ DsT" )
(2
o ;D1 s
, Dytran ) D= D>.,(A&/§) =0, D=1
45 ,



2310 24
1 45
Table 1 Parameters of 45 steed in equation of state 2
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Fig. 3 Finite element model
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Fig.4 Deformation and Vorr Mises stress of disk

fragment impact on single plate
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