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Tab.1 The vehicle parameters in detail
SR Bl
AR/ mm 4786 x 1928 x1 807
A #E/mm 2910
IR B/ J5 /mm 1 646/1 648
i %/ mm 878
J7i &/ mm 1 000
TEMBER/L 835
A R/ kg 2210
23 BT W/ 5 kg 1 148/1 062
25 T A L L TG/ R/ % 52/48
e 40 B/ kg 375
it 4% i/ kg 2585
T 2l £ L 1T/ )5 / kg 1251/1 334
i AT A L W/ SR/ % 48.4/51.6

JO L (B4 ) /mm (1473, 386, 439)
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Tab.2 Static strength characteristics of the rear bumper under the three conditions

% K Mises Jif /1/MPa

4 R Kt Jei BB 4% PR/ M Pa P =" 007
J& PR B AT AR 44 — — 2.2 1.7 3.3
J DR B A1 4 4 75 A PP + EPDM - TD20 20 — — _
S A 6 AT 4 4 A — — 1.1 0.2 2.0
JE AR AT v B 4 PP - TD20 26 1.6 0.8 4.1
Ji DRI 122 286 S 38 POM 44 3.9 4.3 3.1

AR A R B 0.9, Bt L e B &5 R nl Mréli R, il e A &5 8 ol DL, B A D00 iy Y 32
LRt J5 PR B FT 2% 8 5 1) fe RN 1 i/ AR RE (AR T 12 N/mm (B3 IE H FRAED) L B A, e £
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Tab.3 Stiffness characteristics of the rear bumper

o hike/ IXJ'JEH'F/i1 [ hi¥e/ NUF{/,]
mm  (N-mm”) mm_ (N-mm”)
1 6.6 15.15 22 1.5 66.67
2 4.3 23.26 23 2.2 45.45
3 2.3 43.48 24 2.3 43.48
4 7.8 12.82 25 2.7 37.04
5 2.9 34.48 26 4.1 24.39
6 1.9 52.63 27 4.2 23.81
7 4.2 23.81 28 4.2 23.81
8 5.3 18.87 29 4.2 23.81
9 3.8 26.32 30 4.3 23.26
10 5.2 19.23 31 1.7 58.82
11 3.8 26.32 32 2.9 34.48
12 3.8 26.32 33 5.2 19.23
13 3.7 27.03 34 4.1 24.39
14 3.5 28.57 35 3.3 30.30
15 6.2 16.13 36 3.7 27.03
16 7.2 13.89 37 2.3 43.48
17 4.1 24.39 38 3.2 31.25
18 4.9 20.41 39 3.7 27.03
19 8.4 13.10 40 1.5 66. 67
20 4.7 21.28 41 2.4 41.67
21 2.4 41.67 42 2.5 40.00
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Fig.3 Center and angle car collision model
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Fig.4 Energy equilibrium curve
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Fig.5 The acceleration curve
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Fig.6 100% overlap collision energy equilibrium curve
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Tab.4 Biggest deformation of each measuring point mm

s A B Cc D F G H 1 J

LH 4.59 7.63 11.35 14.92 17.33 16.98 15.42 13.02 10.63 8.22

RH 4.61 7.72 11.42 15.03 16.52 15.78 14.63 12.88 10.69 8.43
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Fig.7 Each measuring point distribution
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Fig.8 Stress and plastic strain contours of the fuel tank
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Fig.9 Traction failure position
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Fig. 10 The main energy absorption area ofthe rear
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Tab.5 The energy absorption of the rear different parts

L WRER /) ENBE/) WREE S /%
A 87 0.73
B 15 0.13
c 1792 15.09
D 1342 11 872 11.30
E 1256 10.58
F 302 2.54
G 195 1.64
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Fig.11 The energy absorbing box section force curve
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Research and Analysis of a SUV Rear Collision Based on FEM

HU Xuefang

(College of Traffic and Marine Engineering Qingdao Huanghai University, Qingdao 266427 , China)

Abstract; The finite element model which takes a SUV as the object is established based on finite element a-
nalysis, and this paper simulates the center and angle collision process of the rear bumper. It evaluates the per-
formance of the rear bumper collision by analyzing the energy absorption characteristics. According to the laws
and regulations, this paper simulates the 100% and 40% overlap of the rear part low-speed collision and ana-
lyzes the collision deformation of every part, stress distribution and energy change, In the end,it verifies the
rationality of the design. The results provide a basis for the further optimization of the structure and offer a new
idea for the vehicle collision, and they are of great reference value for further study of the rear bumper, the ve-
hicle collision simulation and real vehicle crash test.

Key words: SUV; finite element analysis; rear bumper; low speed; rear collision
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Research of the Transient Disturbance Detection Technology of Power
System Using Local Mean Decomposition Algorithm

HAN Jianpeng, Lu Gaifeng, Cao Wensi

(School of Electric Power, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract; The transient disturbance signals of power system have characteristics of nonlinear, irregular and
mutation. Thus the local mean decomposition (LMD) algorithm is used for detecting disturbance signals to get
higher measurement accuracy. And the typical power quality transient disturbance signals including voltage
swell signal, voltage sag signal, voltage interruption signal, transient oscillation signal, transient pulses sig-
nal, frequency fluctuation signal, harmonics and voltage swell signals as well as actual disturbance signals oc-
curred in smart substation are analyzed with the LMD algorithm. The simulation results show that LMD algo-
rithm is rather effective in measuring transient disturbance signals of power system and has higher precision
and faster computing speed than Hilbert-Huang transform ( HHT) algorithm.

Key words: LMD algorithm; transient disturbance signal; end effect; smart substation ;power quality detection; HHT



