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Commercial Vehicle

Abstract:
simultaneously achieve the lightweight goal , the sinking

In order to improve the door stiffness and

rigidity and mass of the tailed-weld bank door were proposed
as optimization objectives based on the door sinking stiffness
conditions and window frame stiffness conditions, sampling
points were obtained by using optimal latin hypercube, and
the approximated system, including the door sinking
stiffness, window frame stiffness and plastic deformation, was
constructed by kriging model while the mass was fitted by
response surface model. Nondominated sorting genetic
algorithm-II (NSGA-ID genetic algorithm was used for multi-
objective optimization, a pareto optimal solution set is gained,
to verify this optimization solution, and eventually get the

ideal optimization results.

Key words: vehicle door stiffness; lightweight; plastic

WeRs HH3: 2016—-04—07
HLWH . BRAARB2EES (No.51575399)

deformation; multi-objective optimization

Za MR IERE DA RE =K
T, BREAE LB L AN EEFERD AR
N EASMTTE . HP L T R RS
HEAHRMERNE WETHTZ Bt
ARUF MR AT T R GRS TVE RE SR AL Z 8] A oF
J&. JrEDEt R e S L B B
AR BT (DOE) A #r 7 ik 25 8 B IR B 4 5 1
MM RER T RIS, T T 2 LR Z BBk
BT BB B3 T BFIRCR. /5 B 3G
BB K5k, DL SRR o B b, A0 5 I BE LB
B RHEPEREM A, X H A S AT T 2R 2 Bis
PRABt. BIERESEN RT T # 3h B/ 5 1z T
Trk A S KA A T7 i % BRI AR A AT 2
GEHEAT T AL, B2 1y W i R R0 4 BB Y )
I, IR B R AL Y. TR ARSED R 8 T 4]
G5 22 R L PR B DAL IR R e iz o T4 PR 35 B A A
PhmEE, SR AR B T B A AR oL T
BN N ) AP AT I S5 A R AR R A PR A i 4R

=]

5.

PREFHEIMAEEHNE B EEHIE
BRI BE LR | 4B M RE S S A T A 2 1T RO BE 52
Bl BN A T UL RERT B R L AR
e » A 1 S Z 18] 2 7= A AR K [ B , 35 H Bk
Bl 22 B 2 R S TR Z B R L T,
ToHE K. T LS AR TR X PEA 22 1) W B M R
RZHME.

ARTCE IR T UL BRI B R 2 T
Ze T T UL R B A HE R BE P R 00, AR AL
U R R AL S B A . e e I A 4 S A
M 37 PR ST AR 20, 6 Keriging AR 20 R YT WL BEE 447 A

B Bedl963—), B, T4, 88, 44 SIW, FEW 57 R v E B4 & 17 B k. E-mail: gaoyunkai(@ tongji. edu. cn
EIRAEE . BIRFQ995—), B, 4, FEBFFT I 17 HZE B4 M. E-mail: shenzhenyu306@163. com



276 [ 5F K 2% % A KRB %

RN

WILEE BB AR T £ o o7 1 S DU BE AR, R R E SR HE TR
WAE B (nondominated sorting genetic algorithm,
NSGAINSGA-1I iRk 47 0, BB ET TR E
AT ULRIE R pareto (RALFESERTIE'S , FEXHE L
AT L.

1 BSET ARG

BRI AR RS L T 7 il %, B R
PLAE I S o3 A A G BRI BT 2 IR 9 ZKF Y
PACRE T PR RN 1 s, 9 AR R 2 T B
R 9 K, HAEZS M5 o0 A B4 T B0 T 7
W0 T SRR R, (AR 7 S S B K A R
AR AR BT 25 TR RRAE A R, DR R 2 T 07
A AT BELE HY 45 RE 23 ) 9 ELSE M B2 AR SCHR 50 AN
A R BRALHL T 7 AR 7 X 50 B iR i 4E .

-1 0 1
Xy
H1 BT HRARIET
Fig.1 Optimal Latin hypercube experimental design
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Fig.2 Door sinking stiffness
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Fig.3 Door window frame stiffness
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Tab.1 Comparison of simulation and experimental results

B/ kg TN E/mm BIHENI B /mm A/ mm
HE 18. 39 7.117 9.724 0.122
ELE 18.10 7.427 9. 802 0.118
W2/ % 1.58 4. 36 0. 80 3.28
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Fig.5 Optimization flowchart ig.6  Position of the door variable
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Tab.3 Variables and responses of optimal Latin hypercube design

R x1 x2 x3 kN x5 X6 x7 k1 ks m M

& /mm /mm /mm /mm /mm /mm /mm /mm /mm /kg /mm

1 0. 500 0.924 0. 893 0.737 0. 509 2.992 2. 085 7.991 10. 020 18. 540 3.051

2 0. 505 1. 143 0. 683 0.593 0. 839 1. 551 3. 169 9,492 7.751 16, 930 0. 458

3 0,510 1. 195 0.534 0,653 0,771 2.822 2.627 11,180 7. 686 17,150 0. 266

4 0,520 0. 856 0.710 0,517 0. 585 1. 890 1. 475 9,481 11. 470 16, 580 8. 395

5 0.525 0. 907 0. 554 0. 941 0.737 1. 593 1. 542 11. 050 10, 750 16, 010 5.293

6 0.531 1. 381 0. 520 0. 805 1. 000 1. 508 1. 339 11.120 7.094 16, 740 0. 489

7 0, 541 1. 500 0. 900 0,746 0,992 2.059 1. 881 7.478 6. 156 19, 540 0,072

8 0,551 1. 042 0. 670 0,958 0, 670 2.102 3.305 9.519 8. 565 17,560 1. 029

9 0. 556 1. 025 0.703 1. 000 0. 805 3. 415 4, 254 9.192 8. 591 18. 880 1. 159

10 0,561 1. 347 0.744 0. 839 0,661 1. 339 3.508 8. 615 6. 563 18,010 0, 085

50 0. 607 1.178 0.798 0.720 0.763 2.737 2. 831 8.223 7. 454 19. 260 0.102
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Tab.4 Accuracy evaluation of fitting model
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Fig.7 Fitting error of RSM
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Tab.6 Optimization result and its verification

BRI OLfAR ik
RSM{H {hEAHT w2/% /%
1 0.7 0.5 0.5
x 1.3 1. 37 1.37
x3 0.6 0. 68 0. 68
s 0.7 0.61 0,61
x5 0.6 0.78 0.78
X5 2.0 1.0 1.0
x7 2.0 3. 37 3.37
k1 9.724 9. 222 9. 340 1. 28 3.95
k2 7.117 5. 980 6. 250 4.51 12.18
m 18. 390 16. 925 16. 920 0.03 7.99
kY 0.122 0.112 0.116 3.57 4,92
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