RTHE L AL A LGN E T2 LR RRUM T

AR R AT

H i TR

X ok

(PUR I K22 51 3 ) B AT pi 9000, 610031, JUkS /46 —1VE# , BlLaoEA)

B E HONTHNBFTAARANTARREEE, TU
164 s 30 0 R e AR, LB A T A I e R Rk
X, B 0 AT 8 B R N A A B B Ao R R
Mo J7ik: DA 304 BN MR, BT A HWE R R
R g SRR R WA AL A B T AR R AT
ERB FELTFNETHERSESE R R, R RA W
AR, BT AHFNEEHARTAER, AT B & RN X
FRBEZTEMERN ) BT FRNETEHEA N
oo BERIEEIE 304 TR R B A B e R A
B 5 7 18 B 2R 2 BT B 9 B A7 -0 A SR N R, 5 Uk
RIS BT B & E T E RN R RN JE, AR
R R AP E RN AR A, RAERE LY
A 2R AR R L B A BT UR /D 5304 55 41 AR B9 B R B2
FHREENHREEZFFNL R A, TP HELRT
HA,

KRR WMARERE; FH; FHNEF; HEERN
hESZES  U270.41;0347. 3

DOI;:10. 16037/j. 1007 - 869x.2023. 09. 021

Strain Rate Sensitivity of Stainless Steel Hon-
eycomb for Urban Rail Transit Vehicle

CHEN Jiaming, ZHU Tao, XIAO Shoune, DING
Haoxu, YANG Guangwu, YANG Bing

Abstract Objective. Stainless steel honeycomb ( abbrevia-
ted as SSH) has a large rated energy absorption capacity and
can be used as energy-absorbing material for vehicle end, and
is applied in the energy-absorbing zone of vehicle anti-climb-
ers. Therefore, it is necessary to study the influence of strain
rate effects on the dynamic impact performance of SSH. Meth-
od: Using 304 stainless steel as the base material, a numerical
model of SSH under heterogeneous compression is established.
Two different specifications of SSH are simulated and mod-
eled. The model validity is verified through quasi-static com-
pression tests of SSH. Based on the finite element model of

SSH, the influence of strain rate effect on the crush stress, en-
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ergy absorption, and deformation mode of SSH structure is an-
alyzed. Result & Conclusion; The 304 stainless steel material
exhibits obvious strain rate strengthening effect. The crush
stress-displacement curve considering strain rate effect is
smoother and more similar to the curves obtained from experi-
mental tests in the literature. With the consideration of strain
rate effect, the peak crush stress and average crush stress of
SSH increase significantly, while the maximum compression
displacement and ideal energy absorption efficiency decrease.
The strain rate effect of 304 stainless steel material leads to an
increase in the required strain for the formation of plastic hinges
in the honeycomb structure, thus affecting its deformation
mode.

Key words urban rail transit; vehicle; stainless steel honey-
comb; strain rate effect
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Tab.1 Peak crush stress and average crushing stress of

stainless steel honeycomb under three different

impact velocities
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Tab.2 Plastic deformation energy absorption, maximum compressive displacement, and ideal energy

absorption efficiency of stainless steel honeycomb under three different impact velocities
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Fig.6 Nephogram of top level stainless steel honeycomb initial stage crush stress under three different impact velocities
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