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Abstract:
introduced to

The non-dominated genetic algorithm [I was
topology optimization of electric bus
underframe, where the objectives were to maximize torsional
stiffness and minimize total mass under the constraint of the
maximum stress of all the beam elements within the yield
strength, finally the Pareto front of optimization result was
obtained. The results show that the torsional stiffness of the
proposed scheme is close to that of the original model, and the
quality is reduced by 89kg, which is 6. 4% of that of the
original model underframe and the topological effect is

remarkable.
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Fig. 1 Finite element model of bus
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Tab. 1 Boundary conditions for four load steps
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Fig. 2 Original topology beams of the chassis
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BAREFREEAXRT OZX FHTE2MH,
B4 T BB &, R BT RS & 2 24 B K da b
TREGHRT OZX FHXTFRE 2 FAHA R F
— TR R 2 R BRI 2R K 2 MR ELRITH
AL AT LR BN R — AR, X AT IR &
HEMERIS  ININVEREE S PG 202 AERAE X
HIMERE S P — R TR R T RS
P, PRUL R o B A BRI O G S i 2. R b
BEESTTIA R HITER RS, L5 ERF
FTAbER, B A AL B A R A4S A 1 B4R 202.
1.3 HEER

X RE L B Fr MU, ZR TG
S REITIEFTA LT B RN 7 A i o AR
SREEFIE 2 REW AR, BT AR SO R R i
g ey oy 2K 2R AT AR B 2 AR H e i )
LYHAB T 71 ok X I A R B JE IR 5 . AR TR R
B AL R SFATT DA B Ar B 4 i/ 5
W B A A HOX 7 A B A TN T

min m,1/K,
{s. t. Gumax/0s — 1 <20 @D
t; € {0,1},i € Sty

KHem F K, 5350 8 4 TR R AN W 5 o
RBERICETA THLT T RS RN T 500 % R 32
BT S AR BE 5 2 A PREME R IME, 4 WO
B 1, H0 0 SRR AR RAFALE , B 1 R L RTESS

M IETE. 2B NI K, it =Ch

_ _FL _ mFL? o
¢ @(2_d> 360d
x \L

A F 02 1 B 42 58 MO AR B 05 L Ol
ZA RIS s Z IV Y Bl ] (M BB s d S R
AT AR Z W5 1 B 2R RE Y. B F =
33 810 N,L=1. 261 m,

H =2 R RUAGE, 258 1/K, i&/IME. R
Rt d BfR/IMERPAT. O T AL AR R KAk B
W 1/K, ot Bind.

2 kg

BRI R EAERESHIRA S T EH
FREB T RS S T— A N AFHF R
IRgEM, ARG Or RAE R 1k 2N B, a1 F A
Fe3E i DT R E & TR, BARR AW,

AR AR A P AR Bk T
PRI —Fp Bk, EA R T 38 AR AT B . A B
FHALB L, BB LA RE S W IITHE
YRR S A ARSCRA IS IR B HET
W% B g (NSGA-T1) R & G it 15 Bk kit 37
U A YRR AR RE T E RER AT L
AR L BFR AL R AL R A 4 .

—_——— e e — — o

gt | !
|
|
D L R
D‘Cﬁ—] - R AT | _

|
|
|
|
|
R AR | | AT [
|
|
|
|
|
|

M bdf SCAFAEER
POL R IR R

?}i‘fﬁi?’ﬂﬁ?ﬁﬁ%ﬁ# : " étﬁjz$+ N
il GG JE R L
SRR | 0wl | mmEs |
BATG S : %ll I“'; |:|
Hypermesh I fﬂ[: Matlab | h!

/'
K'_
EEL
|, =

E_UL'E%T_ s

fiiasy L. ooaE

I Elﬁ?l_&fﬁj___:_:_: - _.:>E<;
| MSC Nastran | =
kw7

JaAb3E S

I

—| g TR | |
I

I Hyperview :

4 HEEE

Fig. 4 Flow chart of optimization
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Tab. 2 Comparison of parameters before and after optimization
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Tab.3 Comparison of maximum stresses before and
after optimization
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