Journal of Mechanical Strength

n #% % &

DOI: 10. 16579/j. issn. 1001. 9669. 2024. 04. 016

MR FEWBRAS KN BESHNARS S
RESEARCH AND ANALYSIS OF COMBINED ENERGY-ABSORBING
STRUCTURE FOR FRONT END OF METRO VEHICLES

» ®7 EBER K AN XE ARARERS
(1. FREBHRAEEEAARAS], LK 100166)
(2. AW A RRBAEE A RS, dbF 100101)
SU Qiang' WANG XuDong' ZHANG Jie' LIU Kai' XING SongLing’
(1. Beijing Rail Transit Technology Equipment Group Co. , Lid. , Beijing 100166, China)
(2. Beijing Infrastructure Investment Co. , Lid. , Beiing 100101, China)

WE NG TP R AR 4R RELE A K A BT IR 2 A U RESS M BB AL , M A FROCER 1 147 3
AR D7 BT BAU AR BESS FA B RE RIS 0 W BE I A, T 4= Al 488 A0 1 ) L - ARSI B RE RO (A T
THA, fi e T A X 0 6 2 A T S W RE 5 F 78 T W ARG 1, 16 55 (7 LA SR ITIRE , RES 19 A - R AR R 20K

XA mmieE ASXWEE BEME AMERE
FESES  U260.32
Abstract A new type of front-end energy-absorbing structure for metro vehicles was introduced. The mature energy-

absorbing components and the combined energy-absorbing structure were modularized, and the dynamic collision simulation was
carried out by using the finite element software, the impact shape of the front-end energy-absorbing structure was simulated, the
process of energy-absorbing was analyzed, and the values of vehicle impact interface force, vehicle body deformation and energy-
absorbing were calculated. Finally, the deformation and energy-absorbing stability of the front-end energy-absorbing structure of

vehicles were verified by the test. The test and simulation results match and can meet the requirements of the vehicle collision
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standard.
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Fig. 1 Front end energy absorption layout
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Fig. 2 Schematic diagram of the front end energy absorption composition
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Tab.1 Material attribute
PR SRR AL THFALL s e M it E Hrhisg
4] %23 i
Congﬁjfeﬁﬁﬁame ?Pifft{tiiﬁ Material Elastic Poisson’s Density/  Yield strength/ Tensile
P grade modulus/ GPa ratio (kg/m*) MPa strength/MPa
=5 N
mmﬁij%& . Eﬁ"@ﬁ Q235B 210 0.3 7 850 235 390
Planing type creeper Anti-crawling teeth
Sty
H”ﬁfﬂfﬁ 02358 210 0.3 7 850 235 390
5 B S B o
Aluminum honeycomb Cuid H 40Cr 210 0.3 7 850 810 990
energy absorber e pipe
N R
#%E 40Cr 210 0.3 7 850 810 990
Mounting seat
AR, 7k
R BB RE X DefojnZTems 6005A-T6 70 0.3 2 700 215 255
Absorber area of p
underframe ;{iji 6082-T6 70 0.3 2 700 250 290
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Fig. 5 Stress nephogram of simulation and calculation in stress concentration region
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Fig. 6 Collision diagram of end energy absorber
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Fig. 7 Collision process of end energy absorber
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Fig. 8 Pressure-feed force in the collision process
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Fig. 9 Time-history curve of the interface force
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Fig. 11  Collision energy results of end energy absorber
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Fig. 13 Crash trolley system
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Fig. 14 Dynamic force measurement system
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Fig. 15 Combined system device installed in the crash trolley system
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Tab.3 Record sheet of sample size information for

combined energy absorber

i H i BREREAE

Project Number Sample/ mm

W& R 1 224
Measurement of dimensions 2 480
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Tab.4 Record sheet of mass and velocity under collision condition

K HArMH SEBR
Name Target value Actual measurement
KB B
Mass of the test 16 16. 540
trolley/t
Tl A o
Collision 12.7~13 12.7

velocity/ (km/h)
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Fig. 16  Structural deformation process in the impact test
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Tab.5 Combined energy absorber impact test compressed stroke log ( manual survey)
Gl K JEE
A PR Longitudinal length/mm AN
Number of — - . .
test sample SRR o Compression displacement/mm
Before the test After the test
224 59 165
2 480 228 252
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Fig. 19 Manual measurement results before and after the test
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