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OBJECTIVE OF ANALYSIS:

o ANALYZING THE IMPACT OF A BLAST ON OPEN CYLINDER COMPOSITE
MODELS

SHELL ELEMENT MODEL
SOLID ELEMENT MODEL

ANSYS-LS DYNA:

WHY DO WE NEED COMPOSITE MATERIAL IN OUR ANALYSIS?

o HIGH RATIO OF STIFFNESS TO WEIGHT

COMPOSITE USED IN THE ANALYSIS:

o BASALT PLASTIC



MODEL OF THE COMPQOSITE CYLINDER(WITH DIMENTIONS):

Type 3: Auxiliary Medinm Scale Test Units
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THE OVER ALL COMPOSITE PROPERTIES IN X-Y DIRECTIONS:

Ex=21.44Gpa
Ey=14.75Gpa
Ez=14Gpa
Gxy=10.35Gpa
Gyz=3Gpa
Gxz=3Gpa
Vxy=0.463
Vxz=0.3
Vyz=2.06E3Kg/m3

THICKNESSES OF THE THREE CYLINDERS USED:

< 1stcylinder —0.015meters
< 2" cylinder -0.015meters
< 3" cylinder — 0.015meters



CYLINDER MODEL(SHELL ELEMENTS) WITH MESH:




EXPERIMENTAL RESULTS:

Test# 1 2 A

Thickness, hl 0.0146 0.0146 0.01492
Cuter radius, Eout 016223 016223 016221
Mass of the
explosive 1n Kg 01358 0.062 00476
Peak tensile hoop
stratn, el (%) 2.6 1.02 075
Titne to reachel:
T1 (ticro seconds) 140 108 &0
Peak compressive
hoop strain, e2 (%) 0.5 0.8 -0.32
Peak longitudinal
strain, e (%) Mo data 0.16(-0.35) 0.71
Pertod, T (micro
secofids) a0 EEX CEP
Mazx hoop strain rate
(1/z) 312 128 9




BLAST LOADING:

+CONWEP FUNCTION

“+CARDS USED

-SET SHELL GENERATE

-LOAD SHELL SET

-LOAD BLAST

MASS OF EXPLOSIVE USED IN THE CYLINDERS:

CYLINDER 1- 0.153454
CYLINDER 2- 0.07006
CYLINDER 3- 0.053788



SIMULATED MODEL OF CYLINDER(SHELL ELEMENTS) 1 AND ITS RESULTS:
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Peak tensile hoop strain, 1 (%0) 1.4

Tune taleen to reach el, Tl 2098 micro seconds

Mazimum hoop strain sate 2662
Peak compressive hoop strain, 2 (%) -0.12
Time period 10%micro seconds
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SIMULATED MODEL OF CYLINDER 2(SHELL ELEMENTS)AND ITS
RESULTS:
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graph showing the tensile hoop strains at various intervals of time
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Feak tenzile hoop strain, e1 (%00

071

Tine taken to reach 21 T1

B097 micro seconds

MMaximum hoop strain sate

14.9

Pealt compressive hoop strain, e2 (%)

-0.0&

Time period

71 micre seconds
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SIMULATED MODEL OF CYLINDER 3(SHELL ELEMENTS) AND ITS RESULTS:
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Peak tenzile hoop strain, e1 (%) .1

Time taken to reach el T1 80%7micro seconds

Maimum hoop strain sate 12.5
Peak compressive hoop strain, e2 (%4%) -0.05
Time period 104micro seconds
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CYLINDER MODEL(SOLID ELEMENTS) WITH MESH:
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SIMULATED MODEL OF CYLINDER 1(SOLID ELEMENTS) AND ITS RESULTS:
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Pealt tensile hoop strain, el (%)

1.41

Timne taken to reach el, T1

1126 micro seconds

Mazimum hoop strain rate

356

Pealr compressive hoop stratn, e2 (%)

-1.4%
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70 micro seconds
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SIMULATED MODEL OF CYLINDER 2(SOLID ELEMENTS) AND ITS RESULTS:
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Peak tenzile hoop strain, el (%0)

076

Time taken to reach e1,T1

259 & micro seconds

Masmimum hoop strain rate

225

Pealr compressive hoop stratn, e2 (%)

-07

Time period

93 micro seconds
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SIMULATED MODEL OF CYLINDER 3(SOLID ELEMENTS) AND ITS RESULTS:
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Pealk tensile hoop strain, el (%) 0.é1

Time taken to reach el, Tl 249 3 microe seconds

Wlamimum hoop strain rate 216

Peak compressive hoop strain, e2 (%0) - 061

Time period micro seconds
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COMPARISION OF THE SHELL MODEL RESULTS WITH THE
EXPERIMENTAL RESULTS(COLUMN | REFERS TO THE RESULTS OF
THE SHELL MODEL AND COLUMN Il REFERS TO THE

EXPERIMENTAL RESULTS):
el
Test # Iieylly  Iicvlly  Ifeyl2) eyle)  Iieyl3s) | Hicyl3)
Thickness, bl 0.015 0.0146 0,015 0.0146 0.015 0.0146
Mass of the explosive | 0153454 0.153454  0.07006 0.07006 0053788 0023758
inkg
Peak tensile hoop 1.4 26027 0.71 1.02 0.061 0.75
strain, &1 (%)
Time to reach el, 8098 140 8097 108 BOY7 160
Tl{micro seconds)
Peak compressive -0.12 -0.5 -0.06 -0.0% -0.05 -0.22
hoop stratn, e2 (%)
Peak longitudinal 0106 Mo data 0.05 016 0.04 0771
strair, e3 (%)
Time Pertod(micro 109 800 71 383 104 352
seconds)

Max hoop strain rate 2n 62 212 14.9 128 125 92




COMPARISION OF THE SOLID MODEL RESULTS WITH THE
EXPERIMENTAL RESULTS(COLUMN | REFERS TO THE RESULTS OF

THE SOLID MODEL AND COLUMN Il REFERS TO THE EXPERIMENTAL
RESULTS):

Test# Tieylly  Iiexll) | Iieyla)  Hevl2)  Ieyl3)  IIieyls)
Thickness, hl 0.015 0.0146 0015 0.0146 0.015 0.0146
Masz of the explesive | 0123454 0153454 0.07006 007006 0053785 0053758
inlkg
Pealk tensile hoop 1.41 260277 0776 1.02 0. 61 0,75
strain, el (%)
Time to reachel, T 1196 140 2396 108 2493 160
{ticro seconds)
FPeal compressive -1.49 -0.5 -0.7 -0.0% -0.61 -0.32
hoop strain, e2 (%)
Pealr longitudinal 0.74 o data 0.3 0. 16 0.3 071
strain, e3 (%)
Time Period (micro 70 s00 93 383 104 332
seconds)

Max hoop strain rate 3506 312 229 128 216 82




COMPARISION OF THE SOLID MODEL RESULTS WITH THE SHELL
ELEMENT RESULTS(COLUMN | REFERS TO THE RESULTS OF THE
SOLID MODEL AND COLUMN Il REFERS TO THE SHELL ELEMENT
RESULTS):

Test# Iicylly  Dieyll)  Ieyl2)  eyld)  I(eyls)  Lcyl3)
Thickness, hl 0.015 00146 0015 00144 0.015 00144
Mazs of the explosive  0.153454  0.153454 | 0.07006 007006 00353788 0053788

inkg
Peak tensile hoop 1.41 1.4 0.76 0.71 0 61 6.1
strain, el (%)
Time to reach el, T1 1196 8098 2396 8097 2493 8097

(micto seconds)

Peak compressive -1.4% -0.12 -07 -0.06 -0.61 -0.05
hoop strain, e2 (%)
Peak longitudinal 074 0.106 0.3 0.05 0.3 0.04
strain, e3 (%)
Time Period (micro 70 109 93 71 104 104
seconds)

Max hoop strain rate 256 2862 228 145 216 12.5




CONCLUSIONS:

The results obtained from the analysis are varying from the experimental results; there is
an error of about ten to twenty percent in the strain values. This is mainly because of the
fact that CONWEP calculates the pressures at the nodes of the cylinder surface, over
seeing the space, which lies between the point where the blast originates and the cylinder
surface. The fluid present inside the cylinder has a considerable effect on the pressure,
and in this case, the effect of air is not taken into consideration. The maximum hoop
strains are approximately same for the shell and solid models but the time taken to reach
e1 and the time period are deviating from the experimental values.

FUTURE SCOPE:

As described above, this is a fluid-structure interaction problem and this can be dealt with
ALE analysis, which is an abbreviation for Arbitrary Lagrange Eularian.By using ALE
analysis an attempt can be made to determine the effect of the fluid (present in side the
cylinder) on the pressure exerted due to the blast loading.
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