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Fig.1 3D Model of subway seats
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Table 1 Material parameters
g B/ MPa A
HE%® 7.0 10 0.33
B 2.0X 10 0.3
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Fig. 2 Finite Element Model of Subway Seats
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Fig. 3 Equivalent displacement nephogram of

Subway seats
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Fig. 4 Equivalent stress nephogram of subway seats
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Fig.5 Enlargement of the local stress nephogram
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Fig. 6 3D Model after lightweight optimization
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Fig. 8 Equivalent displacement nephogram after

lightweight optimization

3 RIS IS

R TR AR R A, I
BEERTIHTHEERNERME  AXEL 2 TE
BRICIH RS R ST, LS BRin T & 4 64 b
PR N 56 X B, Wi IR SE i T # R 6 AN 3h
IR, BRI BR T 1L, 43551 K 38 e 5 7 7K 32 B
#r IR BT FBUE AR RAT G L R B R
K.

T TR A0 A e # h 2R R A AR
W& LKA R R, 35 4 IR0 45 R 347 30
AT
3.1 B#HRE

VB I 0 SR A X AR R A L4 TST3826
FRAS I AR W AN, H BEL R AR R (R R R AR RS
KTC300MM BH B 1 B8 f& B 2% 1 PC #L.

ST ARAS TR BRI B K 6 00 3R R R %
43 A7 FE BE A T BE 7 A0 AR B 34 8 K X 8. Ry otk AR
WA PR IT T3 45 Br 45 5 8 B0 3K A, 78 A8 R A AL
EREMERAE . AR SCRAEEEIR T 30 SR AR R

TR A5 B A A 9 B, X T A 4
BOARSCHITIN T ML SR “X—Y” B R
H“X” R B AR, YRR A
FIARRIERAL. BI4n, “4—17" A8 “4—27 [ FE“4— 3" 1“4
— 47 F IR SCHENT G S A 4 U B

AR R S B T 150 %o b 2K AR 2% T AT 0 AR R
5y 3 Wk, B 200 kg KBS EF, #
5 07 72 A3 SR 48 R AR o % K s Ak 7 AR B
JO7 A5, SR J5 MR 4 S DU 58 B TR0 T R A 5 4 B 4B IR
A5 000 SR 0 W AR A AR R N R AT R L BB
k.

=

9 MEREIBSNRAMCESHE
Fig. 9 Distribution Map of part of the test points
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Table 2 Results of finite element calculation and the test for the key test points
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1—1 9.392 8.92 5.1 11.214 11.96 6.65
1—2 (BB, R I ED 14. 201 13. 42 5.51
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Table 3 Results of finite element calculation and the test for the stress of key test points
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Fig. 10 Principle diagram of the dynamic load test
B 11 Syt ad 72 v e e o T A9 R O B0E .
oy M & s i £k 0 R8s BT, B R R T BT 2
R _EFRRIE T BRIE g (i 11 5 B ) 18
B R T &A K EEA, I ER & 120 77
R 7 3 72 , S5 A0 2R R A B 35 IR,

-
Y
ey

P
.
U RO,
e,

H
£
<

———
S
o
b, ] .

y

I3

=20 %

0 5

10 15 20 25 30 35 40 45 50 55 60 65

70 75 80 85 90 95 100

i T8 /s

Bl MSgERRENEDREE

Fig. 11 Pressure waveform diagram of the subway seats surface
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Structural analysis of subway seats and lightweight
optimization method

CAOQ Peng-bin' ,PAN Xiao-yu' ,ZHANG Ke-shu® ,YU Bao-cheng® ,ZHOU Ning-bo'
(1. School of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. CSR Qingdao Sifang Locomotive and Rolling Stock Co. , Ltd. , Qingdao 266111,China;
3. School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205 ,China)

Abstract: Lightweight design of subway seats is very important for the reduction of costs as well as
conservation of raw materials and energy consumption, In the view of the lightweight design
requirements of a certain subway seats, a lightweight optimization method of finite element analysis
combined with experimental validation was investigated. Firstly, the finite element analysis software
ANSYS Workbench was used to analyze the strength of the seats, and the lightweight optimization
scheme was proposed. Through the finite element analysis, the seats after lightweight optimization
were preliminary validated to meet the strength requirements. In addition, taking the processed subway
seats as the test object, actual working conditions were simulated, and the static and dynamic load tests
were designed and implemented. The test results on the one hand validate the results of the finite
element analysis; on the other hand the rationality of the lightweight optimization of the seat structure
is verified. The application of the method of finite element analysis combined with experimental
validation in the design of the subway seats is investigated, which provides a rapid, effective modern
design method for the lightweight design of subway seats.

Key words: lightweight optimization; structural analysis; finite element analysis; static load test;

dynamitic load test; lightweight design
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