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» Crash analysis

» Beam crush analysis
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INTRODUCTION (1)

Crash analysis of body structure




INTRODUCTION (2)
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Of| Xl: BEAM CRASH ANALYSIS (1)

Simulate buckling of a tube using half tube mesh with symmetric boundary conditions.

The figure illustrates the structural model used for this tutorial: a half tube with a rectangular section (38.1 x 25.4
mm) and length of 203 mm.

Model
*  The tube thickness is 0.914 mm. * p= 7.85¢° KgfmmE' Initial density
- E=210 GPa Young's modulus
.« v=0.33 Poisson coefficient
- o.=0.206 GPa [a] Yield Stress
0=0-
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BEAM CRASH EXAMPLE
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=2 X|: iIMPACT OF A ROD ON RIGID WALL

Figure 12.6.1 shows a cylindrical rod model to simulate a high velocity impact event in which the eylindrical
rod collides with a rigid wall. The collision 1s modeled by imposing zero axial displacement prescribed at one
end of the rod, while imposing an initial axial velocity of 8937 in/sec to all other nodes. A von Mises elastic-
perfectly plastic material model with isotropic hardening is used. The length and radius at 80 micro-seconds
after the impact are obtained and compared with the reference values. Nonlinear explicit transient analysis 1s
performed and the initial mesh and deformed shapes at 40 and 80 micro-seconds after the impact are shown in

Figure 12.6.2. QA 37| 0.012 in

Initial velocity
= 8937 in/sec "
v
L=127in,r=0.126in T
i
Figure 12.6.1 A rod impact model | BE===:
HiHH
Young’'s modulus E = I7 msi maas
Poisson’s ratio v=035 &
Material data Density P = 03224 Ibmfin’ £
Hardening Modulus E =145 ksi
Yield Stress Oy = 58 ksi
Table 12.6.1  The deformed length and radins af 1=80 psec after impact Figure 12.6.2  Deformed shape of the rod ai (=0, 40 and 80 wsec
Length [in] Radius [in]
Reference 0.84 0.28
midas-NFX 0.84 0.26

Copvriaht © Computational Desian Lab. All riaghts reserved.
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IMPACT OF A ROD ON RIGID WALL
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BEAM CRUSH ANALYSIS
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Of| Xl: BEAM CRUSH ANALYSIS (1)
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Figure 3.6.4-1 Average static crush force vs. section shape
(All samples were the same mass and length)
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Of| Xl: BEAM CRUSH ANALYSIS (2)

Geometry information

Length: 305 mm

/0 mm square

thickness 1.4 mm

Average strength 247 MPa

P, = 386t180H0145057
Puax = 2.87Py

P =1.42R,

P, =0.57R,

Copvriaht © Computational Desian Lab. All riaghts reserved.
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True Stress in MPa
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Some of the material properties required to predict the crush characteristics are:

Mok WM

Stress-strain properties representative of the material for large plastic deformation

Change in properties under dynamic loading conditions

Strain hardening

Ductility properties

The variability that can be expected for production steels

Stress-strain curves
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Analytic solution
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Ideal graph

Pmax i load capacity ( oth) of untriggered column
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AVERAGE STATIC CRUSH FORCE
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Figure 3.6.4-1 Average static crush force vs. section shape
(All samples were the same mass and length)
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