%514 410 W i R N O S S G = W/ = = S ) Vol.51,No.10
2024 4 10 H Journal of Hunan University(Natural Sciences) Oct. 2024

X EHS:1674-2974(2024) 10-0037-10 DOI: 10.16339/j.cnki.hdxhzkb.2024217

HF4FIESE AR [E MPDB LR $51iE
K23k B 5 M

SR ANCET RN & I S LR KN P A
(1. FERRE TRUR BN A RRA A FE K 401122;
2. IR K B T i R 4 AR = L WIS KD 4100825
3. IR S 8 0E B, st 100084)

 E AT AR F NS TIOUT AR SF AR , 9 #4809 T 5T AR 4 v B 4
AE, KT OE & 50% F & #7T K Y 45 3 £ 1% (Mobile Progressive Deformable Barrier, MPDB) &t
38 TOUAFY 5 A 0G0k T A 3 — AP T AT 09 A AR AL 2R ik 3 S Gt & E BRI e A A
BB T BUAE A S AR R 34T B 18] Fo ik 89 )2 — A5 AE T 3 40 L B AT B D) 45 K, AR A
T R A AEFw i 2 | R AF MPDB T OL&9 S5 AR08 T . AR 3B 3h = T8 R AE , Fr o AR 0L T 3 2 R
0, ik G F X B ey A6 R AL M E R L i aE MPDB 4F AR 9 T Fe 55 204 ok A
A TARBERGGAERL R, SR RESH RS0, ARG ARERBERDTE
1%. #5 F & 90 , K 0 )2 — A5 42T 35 F5 ik 3543 69 9% T8 0 18] Ao 5% 2 AT A ok B AR A 69 AR AR A AL
HE 5 SO TG AR A AR AT Mo A B AR DL TS AE R T 84 3 B 32 S AR A% e

KA : Ak ;SRR I AR Ok 5 I B AR A%

FESE S U461.91 XERARERD : A

Acquisition and Application of Chinese MPDB Test Condition Characteristic
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Abstract: To characterize representative characteristic pulse under a collision test condition and clarify
corresponding occupant injury response characteristics, a feasible method of characteristic pulse processing based
on pulse data from four vehicle types under 50% frontal overlap with the Mobile Progressive Deformable Barrier
(MPDB) test condition was proposed. Firstly, the distribution regularity of characteristic parameters of four vehicle

types was summarized and analyzed. Samples were then subjected to time normalization and acceleration feature
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averaging processing, followed by time scaling to maintain pulse shape characteristics and continuity, resulting in

the characteristic pulse of the MPDB test condition. Subsequently, based on the principle of momentum

conservation, the characteristic pulse was equivalent to a double trapezoidal wave to meet the application stability

requirements of sled testing and simulation. Finally, through the simulation of occupant motion response and injury

using the MPDB characteristic pulse and equivalent double trapezoidal wave, a minimum difference of 1% in

occupant injury parameters was observed. The results indicate that time and intensity obtained by the normalized

feature averaging method can conform to the characteristic parameters of the pulse samples, and the equivalent

double trapezoidal wave can effectively capture occupant motion injury response under the characteristic pulse.

Key words: acceleration ; parameter extraction ; double trapezoidal wave ; occupant injury
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Fig.1 The pulses of the four vehicle types in the crash test after pretreatment
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Fig.3 Pulses strength characteristic parameter distribution of different vehicle types
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Tab.1 The characteristic parameter value of characteristic pulses for different vehicle types
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