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Abstract

In this study, static and dynamic transient analysis of tracked vehicle structure with recoil impact
load is performed for transient impact and traveling load using ANSYS and ABAQUS FEM codes.
When transient impact loads are applied at tracked vehicle, the maximum dynamic Von Mises stress
occurs between beam stiffener of upper plate and race ring and stress level is about 390-450 MPa.
The results of transient analysis shows similar level and tendency with static stress with dynamic
force effect of 1.6. The excessive stresses occur around the race ring for the both cases. When the
traveling loads are applied on the tracked vehicle, the maximum Tresca stress occurs around suspen
sion #1 and is about 450 MPa and results of static and nonlinear transient analysis are quite similar.

Keywords : recoil force, traveling load, equivalent spring constant, free vibration, static stress

analysis, dynamic stress analysis
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(a) The 4-node shell element on ABAQUS

<« turret part
Shell element (S4R)

Spring element(Spring A)

> »

<« upper plate of chassis
»
Node

(b) Modeling of race ring

4-Node quadirateral shell

SIF63 4 nodes 3-D space
DOF : Ux, Uy, Uz, ROTx, ROTy, ROTz
Features | (R, S) General thin shell or plate analysis
Membrane-only, bending-only, or both.
Sandwich shells

(¢) Th 4-node quadrilateral element on ANSYS

{

3-D Elastic beam

STIF 4 2nodes 3-D space
DOF : Ux, Uy, Uz, ROTx, ROTy, ROTz
Features : (R, S)

(d) The 3-D elastic beam element
Fig. 1 The element on ABAQUS and ANSYS
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(a) Contour of equivalent spring constant of x compo-
nent on race ring
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(b) Contour of equivalent spring constant of y com-
ponent on race ring

Fig. 2 Contour of equivalent spring constant of
X, Y component on race ring
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Table 1 x, y compeonent of equivalent spring
constants at each position

Unit - N/m
o | 0 ‘
Position X Corﬁpélgéﬁi ry Component : x C0111p011ént
(Rear) (Front) (Rear) |
n=0(8=90) 5.95x10* 5.59x10* | 2.03x10*

;}1:1(6283.577) 5.91x 10" 5.56x 10¢ i 2.()2><17(7)""“
[n=2(0=77.148) 580<10° 545x10' 1.98x 10°
n=3(6=70719) 5.62x10° 528x10' 1.92x 10*
n=4(8=64.29) 5.36x10° 5.04x10° 1.83x 10*
n=5(4=57.861) 5.04x10° 474x<10° 1.72x10°
n=6(0=51.432) 4.65x10° 4.37x10° 1.59x 10*
N=7(0=45.003) 4.21x10' 3.95x10° 1.44x10¢
n=8(=38574) 3.71x10° 348x10° 1.27x10*
n=09(0=32.145) | 3.17x10° 2.97x10° 1.08x10°
n=10(4=25716) 2.58x10° 243x10' 8.81x 10*
n=11(4=19.287) 1.96x10° 1.85x10* 6.70x 10*
n=12(=12.992) 1.32x10° 1.24x10° 4.51x 10"
N=13(4=6.429) 6.66x10° 6.26x10° 2.28x10°
n=14(4=0) o0 0

Fig. 3 Full model on ABAQUS code
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(¢) Side, bottom and interior plate model of chassis on
ABAQUS code
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(d) Bean stiffener model of chassis on ABAQUS code
Fig. 4 Partial model on ABAQUS code
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Fig. 5 Mathematical model of recoil impact force
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Table 2 Material and thickness of main comp-
nents of whole body

Cémpoﬁet | Ma;.;mal THickness |

;} Bracket A RHA*  16mm |

' Bracket B RHA 19 mm ‘
Bracket C RHA 20 mm

Reac Riné 7 AL 77”45 m
Uppér Plate of Chassis RHA ’ 19 mm

Side Plate of Chassis(upper)  RHA 16 mm |

Side Plate of Chassis(déwn) RHA 13.5 mm i

Interior Plate of Chassis RHA 9.5 mm ‘
 Bottom A RHA 8 mm
Bottom B STEEL 4mn
 Bottom C STEEL 6 mm
Bottom Stiffener  STEEL 5 mm
Middle Stiffener (middle) STEEL . 6m
Middle Stiffener(front) RHA 10 mm

Table 3 Mechanical properties of Al, steel and

RHA

‘ Property AL ‘ STEEL RHA
iYoung'sModuius (E) (GPa): 71 205 l 205 |
| Poisson’s Ratio (033 03 o027
Yield Strength (GPa) | 460 850 900
| Density (kg/m") 2657”7840 - 7840
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Fig. 7 Von Mises stress contour of chassis by
static load analysis at (00/70) position
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Fig. 10 Force and moment history of dynamic
traveling load
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Table 4 The static and dynamic traveling load
condition of tracked vehicle

Static and dyndmlc load

{Time(sec)‘
Fx(kN) Fy(kN) | Mz(kN/m)

*HSU=1 338 242 86.7 11'; |
o 1 1145~
HSU#2 239 184 | 89.1 |25
e | .| 1245~
HSU#3 167 | 121 ‘ 65.5 08
. | ! . 1.325~
HSU==4| 131 94.7 54.2 595
. 1.425~
HSU#5 160 118 64 Lbos
HSU#6 154 164 68.6 1.545~

1.645

V*HUS _” 7]01 a;:]’ x i]

Stress Icvol(f\’lli’a) [Symhol‘
W3~200 1
400~ 367 2
367 ~1334 ‘ 3
334~301 1
301 ~268 5

268 o) 3}

Fig. 11 Von Mises stress contour of side plate
by static traveling load
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