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A Study on Topology Optimization of the Tracked Vehicle Bottom
Plate under Traveling Loading
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Abstract

The tracked vehicle travel on off rod and on rod. So the tracked vehicle need a sufficient stiffness

and a lightweight.

In this study we performed FEA for the track vehicle and performed topology

optimization based on the results of FEA. The displacements of road wheel are used as displacement
constraint for topology optimization. We performed topology optimization with the control of the frame

size which is the results of topology optimization and suggested the

bottom plate of topology optimization
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Wi = Weighting for subcase i

Ci = Compliance for subcase i
Wj = Weighting for mode j

Aj
NF

n = Total number of load cases of interest

= Figenvalue for mode j

= Normalization factor

m = Total number of Eigenvalues of interest
d, q : Design Variables
g(d) : Constraints
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i Displacement vector for subcase i

K, Stiffness matrix related to subcase i
F. Load vector for subcase i
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Fig. 1 Design variable a and b for a shell
design element
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Fig. 2 Full Model

Table 1 Material Properties

Young's | Yield | Modified . .
Comp. . Poisson's| Density
modulas |Strength| fatigue " (
name ratio g m
(G (Il |strength(lls +
Chassis| 72.39 372 50.3 0.33 | 2,710
32 8t & #&E=xA
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Table 2 Applied Load for FEA

Step .Force RW | RW | RW | RW | RW | RW

Direction | #1 #2 #3 #4 #5 #6
Step 1 -X 460 | 150 | 140 | 95 80 | 70
(kM) z 200 | 90 | 65 | 55 50 | 60
Step 2 -X 230 | 300 | 140 | 95 80 | 70
(kM) z 100 | 180 | 65 | 55 50 | 60
Step 3 -X 230 | 150 [ 280 | 95 80 | 70
(kM) z 100 | 90 | 130 | 55 50 | 60
Step 4 -X 230 | 150 | 140 | 190 | 80 | 70
(kM) z 100 | 90 | 65 | 110 | 50 | 60
Step 5 -X 230 | 150 [ 140 | 95 | 160 | 70
(kM) z 100 | 90 | 65 | 55 | 100 | 60
Step 6 -X 230 | 150 | 140 | 95 80 | 140
(kM) z 100 | 90 | 65 | 55 50 | 120

ii"”

Her&xdos A8

Fig. 3 Max. stress of FEA



Table 3 Max. stress and displacement of FEA
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Max. Stress Max. Disp

Step

(kN) (mm)
Step 1 44.59 4.88
Step 2 44.05 4.76
Step 3 45.47 4.66
Step 4 42.78 4.58
Step 5 42.02 4.58
Step 6 42.89 4.73
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Fig. 4 The displacement of the road wheel

Table 4 The displacements of the road wheel

Leftimm) Right(mm)

® E: ® E:
W #1 |-2929 E 3400 B20G E-1 LA
[W #2 [-R283 E 3464 a5 E-1 2899
W #3|-8182 E 3544 HiED E-1 a1
W %4 |-7853 E 3795 TNT E-1 341
W #5 (-7740 E RV Tah0 E-1 4.023
W # |-7.60 E 4053 7362 E-1 4.224
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Fig. 7 The results of topology optimization for
casel(iso view)

Fig. 8 The results of topology optimization for
casel(top view)

(a) iso-surface(p) = 0.1
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Fig. 9 The results of topology optimization for

(¢) iso-surface(p) =
casel
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Fig. 10 The results of topology optimization for
case2(iso view)
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Fig. 11 The results of topology optimization for

case2(top view)
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(a) iso-surface(p) = 0.1

(b) iso-surface(p) = 0.2

(c) iso-surface(p) = 0.3
Fig. 12 The results of topology optimization for
case2
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