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Simulation of a New Evaluation Method in the Coach Rollover Test

GE Jian, ZHANG Weigang

State Key Laboratory of Advanced Design and Manufacture of Vehicle Body; Hunan University, Changsha 410082, China

Abstract A Finite Element (FE) model of the coach framework is established. Based on an analysis of the existing evaluation methods for
residual space in real tests and simulations, especially their shortcomings, a new evaluation method of transmission—type residual space is
proposed. Then the finite element model of the coach framework is used to simulate this new evaluation method. It is shown that the coach
superstructure would be plunged into the residual space, as against the regulatory requirements. The strength of the coach superstructure is
less than desirable, so a method is proposed to improve the coach body framework—a ring type structure and added foot beams to connect
waist rails and floor beams. The simulation results show that the improved coach body framework is satisfactory and the new evaluation
method is simple, practical, accurate and reliable.
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Fig. 2 Residual space diagram (unit: mm)
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Fig. 1 Finite element model of coach framework
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Fig. 7 Finite element model of transmission—

ECE R66

,VLCP

type residual space

0.087rad/s

4
16))

0.35,

s 8
2010,28(13)

21



_| |[emYK — & L

(Articles)

[

VLCP
_._--"'"J

8 ’ 9 o
Fig. 8 Rollover diagram 33
LS-DYNA 3D s , 362.8MPa,
235MPa,
’ : Cotm)
07m N R ’ o
1.35rad/s, 200ms J—
32 : A - )
5 TG AUE O, \\\\H% /’/,/
9 ., 123ms Sk
. 180ms , < :
’ o /WUESZE\
JRE LR I
S
(a) (b)
(a) Unimproved (b) Improved

10
Fig. 10 Structure of rolling—bar
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Fig. 9 Body deformation map Fig. 11 Schematic diagram of waist beam and column joints
22 2010,28(13)



] jcmik

12 s s ’
155ms, o
22mm, s
. (References)
[1] . 2008
[EB/OL].  [2009 -01 —02]. http://www.mps.gov.cn/n16/n85753/n85870/
1970695.himl.

The Ministry of Public Security of the People’s Republic of China.
National road traffic accident on the 2008 briefing [EB/OL]. [2009-01-
02]. http://www.mps.gov.cn/n16/n85753/n85870/1970695.html.

2] : : : ul :
2006(3): 7-10.
Gao Shuide, Zhang Shaoli, Yao Changqging. Bus Technology and
Research, 2006(3): 7-10.

(3] . GB ( ) [J]- )
2008(1): 30-31.
Lei Hongjun. Urban Vehicles, 2008(1): 30-31.

[4] Belingardi G, Chiandussi G, Gaviglio I, et al. Multi —point optimisation

12
Fig. 12 The maximum deformation map of the

methodologies for enhancement of coach passive safety in rollover
improved body accidents [C]//VIII International Conference on Computational Plasticity.
CIMNE, Barcelona, 2005.

4 [5] R .
, 2007, 26(7): 922-925, 930.
He Hangiao, Zhang Weigang. Mechanical Science and Technology for

[J]-

s ’ Aerospace Engineering, 2007, 26(7): 922-925, 930.

. . . ; (Fiemhi  Ki)
_X"+"+"+"+"+"+"+"+"+"+"+"+"+"+"+'+"+"+"+"+"+'+"+"+"+"+"+'+"+"+"+"+"+'+"+"+"+"+"+'+"+"+"+"+"+'+"+"+"\
f |
+ . . +
i i
i t
t i
! 1 =y AaN|)d !
+ (1] +
! 201 0 PSR B IR !
; ANV} - _m +
! VA R\ AL :
! SFhaiX "X !
!
i 2010 11 3-7 %2010 ", !
i : }
i’ 1) N N ; ; N o 1
1 2) N ; . ; t
i i
i 3) . CRRT . : 1’
P %
1 4) . . 1
1 2010 8 15 t
3{ :010-85158149; :010-65123754; :catherineli@cma.org.cn, i
} -http://www.accsn.org., i
t +
¢ +
i s

2010,28(13) 23



