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Numerical investigation of the effect of material strain rate dependent
properties on high velocity impact behavior and ballistic limit velocity of
honeycomb structures

Meysam Khodaei, Majid Safarabadi Farahani®, Mojtaba Haghighi-Yazdi

Department of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran
*P.0.B. 1439955961, Tehran, Iran, msafarabadi@ut.ac.ir

Keywords Abstract

Honeycomb In this paper, high velocity impact behavior of honeycomb structures was modeled by implementing high strain
High velocity impact rate dependent properties of honeycomb and its ballistic limit velocities in collision with hemispherical as well as
Ballistic limit velocity _ flat ended projectiles were calculated. The obtained results were validated with those available in open literature
Strain rate dependent properties and numerical ballistic limit velocities were found to be in good agreement with experimental ballistic limit
Numerical modeling velocities. In addition, ballistic limit velocities in models without strain rate dependent properties were calculated

and compared with those in previous models to evaluate the influence of strain rate dependent properties.
Comparing the results of these two kinds of models showed that using strain rate dependent properties increases
absorbed energy as plastic dissipated and frictional dissipated energies which improve accuracy of numerical
modeling significantly. On the other hand, fracture mechanisms and damaged zones were investigated in
numerical models and were compared with experimental output. Damaged zones in front of honeycombs in
numerical models were similar to experiments but honeycomb manufacturing process and random collision of
projectile with honeycomb, made some differences in damaged zone at the back of the honeycombs.
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Fig. 2 A) Geometrical model for collision of hemispherical projectile
with honeycomb B) mesh around the collision region

2 e 12595 (B (5)9:5)8Y a4y 0,So pw 4l 8565 (o Joo (A 2 JSB
5%y Joeo

A 1 B
Fig. 3 A) Geometrical model for collision of flat projectile with
honeycomb B) mesh around the collision region
2 e 22555 (B (55508540 45 C50 5 b Al 0,55 5 qwin Joo (A 3 IS

9,595 3 Joeo

Ldsszr o bapl slal 5 gy o8 wilosds soispends S5 i 5 SzrsS
slace w0 ooyt dcsezme a5l atus o Lol sul
9> Sy il 4 Az b 85 g0 (655858 ojle (59, p Alie
0Byl 5y5:550Y @ S alip 9 SzsS Al 955 n sl Sl
oW
ays slagtalel alol p esliinl 3)50 (08 @S s Ceand
Lgi 6590558 o3le (59, 3 5 S Aoy 4 485 & 50 Sl
o b b ilel acgamme ol las el [16] 2l San 5 550
wlgwl g9 3l by ol jo a5 conl ool colauwl 4l go 50 s B
b oadoslitl (5)s5aY el 1 Jaz Gl solal 5 2 b 256
a5 035 75X75 MmM? bl ghls (L3 > b alive Jobo olal g Lui>
P 50 Sebe Cobas (5 S olRiws 2eaSd 59y » el
o Acgezme pl j0 el 0050X50 MM Ll by, 095
Gazg by S Ojpo iz glace s b aliy 0,55 sl
S35 ol & ST Al 053 sl Sl v e il

Fig. 1 The dimensions of cells in honeycomb used in ballistic impact
experiments (in mm) [11 ,16]
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Table 1 The projectiles characteristics used in ballistic impact
experiments [11, 16]
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Table 3 Experimental result of ballistic limit velocity for collision of
projectile with honeycomb [11, 16]
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Fig. 10 Projectile absolute velocity vs. time for collision of HS
projectile with honeycomb
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1 Cell
Fig. 21 Deformation of honeycombs with different cell dimensions
after F projectile collision
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