$ 374 41 HEREARFEZR( BARIFE/M) Vol.37 No.1
20224 3 f Journal of Hunan University of Science and Technology ( Natural Science Edition) Mar. 2022

JEIRL, B, gk A7, A e AR T B AL B /N G T TR R 2 [T ] W R BB 2 ( AR REA RO L 2022, 37
(1):69-75. doi:10.13582/j.cnki.1672-9102.2022.01.010

ZHOU S,ZHONG L P,ZHANG L Q, et al. Influence of Centroid Position of Side Swinging Vehicle Door to Minimum Closing Speed
[J]. Journal of Hunan University of Science and Technology ( Natural Science Edition) , 2022, 37(1) :69-75. doi;10.13582/j.
cnki.1672-9102.2022.01.010

ERXETROCAEXNFZ/NKI]EE R0

A AR IR R TR R B R R

(LAl B R PR TARABE, IR 11 410004
2T R IR A B ek B S [ A SRS, TR KD 4100825
3L I B , LK 400023)

W EA4rSUVEAERTRARARZERL S T TN EA, RAGEMEREE SN T ETHRETFOCMLE DK
[T W% 4, #xt ADAMS 2R 4F & 4522 VO1,V02 fn VO3 X 3 2 SUV 2R HT 5 1 4 hah ¥ A B2 7T 4%
AWEITMRNRITEE  F6EFRBRIET SR A FHEANTEREHE L, LT VOl RN L R h
FHEAMENRSCAERER ERFAEFTHREBNENXTERENYH. EREXA. 5HERET T 0RFEH
P, TR B 25 K 07 1 /N R T3 A B e koK. Y R R B B R D X T3 E R T R, 4R % 0.03,0.06 F 0.08
m #y & /N T A AR 4.3% ,12.19%F0 14.1% 5 % 35 2 3k 07 1 % 7% BE 3 /N % 113 8 & 473 4m, 1% 7% 0.03,0.06 #10.08 m
Hy /DK T E 2 A3 m 6.7%,10.1% %0 11.8% . 5K & 8 L/Ly 3 ZER B TRNXAEE G TANTTHRARE.

KB R ERE; 2R A FHEA RADNRITEE; ROALE 7B

HE 42 . U463.83°4 SHRERERS A T EHES 1672-9102(2022) 01-0069-07

Influence of Centroid Position of Side Swinging
Vehicle Door to Minimum Closing Speed

ZHOU Shuang', ZHONG Liping', ZHANG Ligiang' , CHEN Ziming”, ZHOU Wufeng’, ZHOU Zeyun'

(1. College of Mechanical and Electrical Engineering, Central South University of Forestry and Technology, Changsha 410004, China;
2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China;
3. Chang’an Oushang Automobile Institute, Chongqing 400023, China)

Abstract: Aiming at the problem that the minimum closing speed of the rear door of SUV is apparently higher
than that of the front door, the influence of centroid position of doors on the minimum closing speed is studied by
the method of combining simulation and experiment. Firstly, the multi—body dynamics models of the front and
rear doors of three SUV V01, V02 and VO3 are built using the ADAMS software platform, and the reliability and
accuracy of which are verified based on the minimum closing speed of simulation and experiment. Then, the
influence of the centroid position along the length, width and height direction of vehicle to the minimum closing
speed is analyzed by the multi-body dynamics simulation of the VO1 front door. The results show that the shift of
centroid position along vehicle length direction has the greatest influence to the minimum door closing speed as

compared with that along vehicle width and height directions. The minimum door closing speed decreases
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gradually as the centroid position moves toward the rear of vehicle, the minimum closing speeds at offsets of 0.
03, 0.06 and 0.08 m decrease by 4.3%, 12.1% and 14.1%, respectively; The minimum door closing speed
increases gradually as the centroid position moves toward the front of vehicle, the minimum closing speeds at
offsets of 0.03, 0.06 and 0.08 m increase by 6.7%, 10.1% and 11.8%, respectively. The higher L/L, is the root
cause of the higher minimum closing speed of the rear doors than that of the front doors.

Keywords: side swinging door; multibody dynamics model; minimum closing speed; centroid
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